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1.0 EXECUTIVE SUMMARY

Versar has reviewed the available information concerning an'area of
ground-water contamination in the North Penn Water Authority (NPWA) area

of Pennsylvania known as Zone of Contamination 2. The information
consisted of documents provided by the U.S. Environmental Protection

Agency (EPA) Region III, NPWA, and the Pennsylvania Department of

Environmental Resources (PADER). The information included CERCLA 104(e)

responses for the potentially responsible parties (PRPs), inspections

performed by PADER and NPWA on the PRPs, soil and ground-water

contamination assessment for Ametek, Inc., and correspondence available
in NPWA and PADER files.

In 1982, NPWA discovered volatile organic compounds (VOCs) in their

NP-15 well. The VOCs included trichloroethylene (TCE) and

tetrachloroethylene (PCE). Release into the ground water reportedly

could affect thousands of persons using private wells ^and municipal

sources for potable water from the aquifer of concern>(Ref. 2, pp. 6, 7,
HRS refs. 9.to 12, and 17). U.S. EPA has identified five PRP facilities

(Ametek, Inc., Waste Conversion, Inc., SPS Technologies Inc., A. Steiert
i

and Son, Inc., and B&G Manufacturing, Inc.) to date for this zone (Ref.
1, p. 4-6). Two of these. PRP facilities (Waste Conversion, Inc., B&G

Manufacturing, Inc.) were originally identified as PRPs by the NPWA (Ref.

1, p. 4-6). Waste Conversion was identified because they are a known
handler of VOCs and have been reported to have sloppy operations. SPS

Technologies is also a known user of trichloroethylene' (TCE) (Ref. 1, p.

4-6). It is unknown whether A. Steiert & Son uses trtchloroethylene

(TCE), but the facility was identified as a PRP because of its sloppy

operations (Ref. 1, p. 4-6). Justifications for why NPWA identified B&G

Manufacturing as a PRP.and why EPA identified Ametek as a PRP were not

presented in the available information.
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Versar's review of raw material purchase orders included in Ametek's

104(e) response to EPA revealed that Ametek used TCE in their operations
(Ref. 26). In addition, Ametek's wells are contaminated with TCE (Ref.

2, p. 2, HRS Refs. 2 to 7 and 25).
j

Versar studied the data and information described above to

characterize their extent and quality with respect to:data guidelines and
needs stipulated in the National Oil and Hazardous Substance Contingency

Plan (NCP), and EPA guidance documents for remedial investigations (RI)
and feasibility studies (FS) under the Comprehensive Environmental

Response, Compensation, and Liability Act (CERCLA) of;1980 (Refs. 27 and

28). Also, the hydrogeologic features of Zone of Contamination 2 were
characterized as much as possible based on existing information. The

zone-specific geologic setting is described in Section 2.4 of this

report. The hydrogeology of Montgomery County, Pennsylvania is described
in Appendix A. Versar's evaluation of data and information is presented

in Sections 4.0 and 5,0 of this report'. Results of this evaluation are
discussed in Section 6.0 of this report.

In conclusion, Versar's evaluation identified deficiencies regarding
NCP requirements because neither an RI nor a FS have been conducted for

any of the Zone of Contamination 2 PRPs. These deficiencies, which

include demographics, land use, natural resources, meteorology, climate,
I

topography, waste characteristics, hydrogeology, surface water, air,

biota, public health, and environmental effects, are discussed in detail

in Sections 4.0, 5.0, and 6.0 of this report. Versar'feels that the
available technical information, especially on the hydrogeology of Zone

of Contamination 2, is not sufficient to develop relationships of PRP

facilities in the zone to the contamination.

Additional studies are necessary to allow thorough assessment of
contamination and development of remedial alternatives according to EPA's

guidelines and criteria. Once a comprehensive and sound RI is completed
for each of the PRPs, then a FS should be performed to develop and
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evaluate remedial alternatives for alleviating site problems while

attaining clean up standards.

The scope of this work assignment did not stipulate that Versar

identify or Investigate other facilities in the zone which have not been
identified as PRPs, but may have contributed to the contamination.

Identification of additional PRPs in the future could prompt generation

of new information requiring Versar's evaluation within the scope of this
!

work assignment. The results of this study were developed from

evaluating only data and information made available to Versar by EPA

Region III, PADER, and the North Penn Water Authority•(NPWA).
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2.0 INTRODUCTION ;

This report presents the results of Versar's evaluation of available

technical information and data concerning Ametek, Inc., Waste Conversion,
Inc., A. Steiert and Sons, Inc., SPS Technologies, Inc., and B and G

Manufacturing, Inc. All these facilities are located: within an area of

ground-water contamination in the North Penn, Pennsylvania area known as
Zone of Contamination 2. This section summarizes the history of the zone

of contamination, previous environmental investigations concerning PRP
facilities, results of the site visit for zone of contamination No. 2
performed by Versar, and the geological setting of the zone of

contamination. The technical approach to the evaluation is discussed in
Section 3.0, and the evaluation is presented in Sections 4.0 and 5.0.

Section 6.0 presents the conclusions and the recommendations of the

evaluation, emphasizing data deficiencies and recommendations for
additional evaluations or studies. :

Limited technical information concerning facility processes and

chemical uses for B and G Manufacturing, Inc., is not discussed in this

report because B and G claimed this information as Confidential Business
Information (CBI). Versar's evaluation of. thess documents can be found
in the Addendum to the Technical Evaluation of Zone of Contamination

No. 2 prepared for EPA.

2.1 History of Zone of Contamination

The North Penn area is located in central Montgomery County and

includes the townships of Lansdale, Souderton, Unionville, Harlevsville,

Kulpville, Colmar, Hatfield, and' Skippack. The area consists of low

hills and ridges belonging to the Piedmont Province of the Appalachian
Highlands physiographic division (Ref. 29). Several creeks, including

Neshaminy, Skippack, and Wissahickon, flow south through the study area

and into the Schuylkill River which flows southeast to the Delaware River

(Ref. 3, p. 2-3).
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NPWA uses ground water to supply potable water to a major portion of

Montgomery County. In 1979, NPWA discovered VOCs in .nine of their

production wells (Ref. 2, HRS reference 12A). The VOCs included TCE and

PCE. These wells were shut down and a program was initiated to locate

the- potc-ntial source and responsible parties. The site discovery report

identified 12 zones of ground-water contamination, of which 9 contain

NPWA wells. The 12 zones lie within an 8.5 mile radius with the center
located 1,000 feet south of the Lansdale Interchange of the Pennsylvania

Turnpike (Ref. 1, p. 2-1). \

This report examines Zone of Contamination 2 which lies within the

Hatfield Township. This zone is located southwest of Route 309 extending

eastwardly to Orvilla Road and westwardly to Township Line Road. Three

distinct ground-water plumes contaminated with VOCs have been identified

by NUS. A NPWA well (NP-15) is located within the southernmost plume

(Ref. 1, pp. 4-6, 4-7). It is of concern in this study because it

supplies residents in the Hatfield area with their.only source of potable

water and because VOCs have been detected by NPWA at ithe following

concentrations: 4.4 ppb of 1,1-dichloroethylene (September 16, 1985),

19.2 ppb of 1,1-dichloroethane (December 30, 1985), and 4.9 ppb of

1,1,1-trichloroethane (October 21, 1985) (Ref. 1, p. 4-8). Well NP-15

was installed in 1972, is 500. feet deep, and is presently active,

yielding 144,000 gallons per day (Ref. 1, Appendix D)..

U.S. EPA has identified the following PRP facilities to date for the

Zone of Contamination No. 2: Ametek, Inc.-Hunter Spring Division

(Ametek); A. Steiert and Son, Inc. (Steiert); B&G Manufacturing, Inc.

(B&G); Waste Conversion, Inc. (Waste Conversion); SPS; Technologies, Inc.

(SPS); and Brooks Instruments (Ref. 1, p. 4-6 and Ref. 37). The

following sections provide background on these PRP facilities.

2.1.1 Ametek. Inc.-Hunter Spring Division

Ametek is located at latitude 40 17' 35" and longitude 75 17' 40"

on Bergey Road between the communities of Souderton, 1.2 miles west, and

d, 5 miles south, in the northeastern portion 0f Montgomery
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County, Pennsylvania (Ref. 1, p. 2-3). The site consists of 87 acres.

About one-third of the site's 87 acres are wooded to ;the south and to the

east. Most of the remaining land is active farm land except for the land
that is occupied by the plant itself. The most notable of the site's

structures is the main manufacturing plant which lies in the northwest
portion of the site. Other structures onsite include storage sheds, well

houses, and the foundations and rubble of an abandoned farm located to

the northeast of the plant. An abandoned settling basin and two

backfilled sludge lagoons lie to the south of the plant. A stream

flowing south transects the property (Ref. 3, Figure :l-2). It is an

intermittent stream whose volume is increased by water flowing from rills
(a series of straight surficial depressions) in the wooded ai'ea of the

property (Ref. 3, pp. 1-1).
I

Ametek began operations in 1962 and ceased operations in September

1986. Ametek manufactured precision springs, reels, and measuring and
controlling apparatus using the following operations: degreasing,

cadmium and zinc plating, organic plating, chemical surface cleaning,

pickling, zinc phosphate conversion coating, and passivating (Ref. 6).

Ametek was classified by PADER as a small quantity generator of TCE

from degreasing operations and of wastewater treatment sludge from

electroplating operations (2,600 gallons per week) (Refs. 6 and 30).

Ajnetek also stored paints in a storage shed behind the plant. Soils
contaminated with TCE and toluene have been found in this area (Ref. 4,

p. 1-4). The available Information about Ametek's wastes is presented

below.

TCE reportedly was the primary degreasing solvent used at Ametek
since 1962. Prior to 1975, incoming TCE was stored in drums at an

unidentified site location. After 1975, incoming TCE,was stored in a

1,500-gallon above-ground tank located in front of the manufacturing

building (Ref. 4, p. 1-1, Figure 1-2). In June 1986, when Ametek ceased

operations at this site, the storage tank was removed (Ref. 4. p. 1-1).
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Approximately 4,500-gallons per year of TCE were used,In site degreasing
i

operations. Prior to May 1984, waste degreasing solvent was transported
j

for disposal from Ametek to U.S. Gauge (which is another division of

Ametek). However PADER discovered during a May 1984 inspection of Ametek

that U.S. Gauge was not a licensed transporter or treatment facility.

Since this time, Ametek used Marisol Incoi'porated (as evidenced by

manifests dated August 15, 1984; and April 4, 1985) and Chemclene
Corporation (as evidenced by manifests dated November 11, 1985; January

20, 1986; and April 30, 1986) to recycle used degreasing solvents

collected and transported in drums (Refs. 7 and 8). For periods of time
in 1972, 1975, and 1976, 1,1,1-trichloroethane (TCEA) was used as a

degreaser by the facility (Refs. 6 and 26). Reportedly, 4,500 gallons

per week of this solvent were used. The used TCEA was transported

offsite for disposal by U.S. Gauge (Ref. 2, HRS Ref. 5).

Cadmium (5 , 663". Ib/yr) , cadmium oxide (5 Ib/wk or 1200 Ib/yr), zinc,

cyanide (40 Ib/wk or 8,000 Ib/yr), and sodium hydroxide (18,000 Ib/yr)

were used in plating operations (Ref. 9). To handle these contaminants,

Ametek integrated a Lancy waste treatment system into ^heir operations in

1963. The Lancy system consists of a cyanide treatment tank following

the cadmium and zinc plating tanks. The cyanide treatment tank contains

sodium hypochloride to destroy the cyanide, and sodium hydroxide to

provide alkalinity and to precipitate the cadmium and zinc. After the
pai'ts have been plated, they are dipped in the cyanide: treatment tank to

destroy the cyanide residue remaining from the plating baths and rinsed

in a water rinse tank (Refs. 9, 35).

Ametek operated approximately 20 water rinse tanks in its production
lines. Prior to September 1973, the overflow from these rinse tanks went

to a settling basin and from this point to the stream located behind the
plant (Ref. 3, Figure 1-2). The settled solids (i .e. , wastewater
treatment sludges from electroplating operations) and residual liquid
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solutions were removed at the rate of 2,600-gallons per week from the

settling basins to two lagoons along side the settling basin (Ref. 3,

Figure 1-2).

In addition to the wastewater treatment sludges, the following

wastes went to the lagoons (Ref. 6):

• tumbling sludges (50 gal/wk);

• used phosphoric acid solutions (180 gallons per week, 2 percent
to 25 percent solutions) from acid cleaning; i

• used nitric acid solutions (75 gallons per week, 20 percent to
50 percent solutions) from passivating and deleading;

• used alkaline solutions (75 pounds per week of Cleanite #74,
25 percent solution) from chemical cleaning;

• used Du-Lite 3.0 (50 gallons per month) from blacking;
I

• used oil (20 gallons per week of Haughto 853) from lubricating;
and

• used conversion coating solutions containing zinc and
phosphoric acid (4.5 gallons per week of Haughto Phosphate to
create 154 gallons of solution).

Most likely, these lagoons-if unlined-may have allowed liquid wastes
to percolate into underlying soils. Also, rainwater passing through the

sludges in an open lagoon may have generated liquid wastes which could
then have percolated into the soil. Once a year the liquids from the

lagoons were pumped out and sprayed onto the property.. Every three to

four years the sludge was removed for use as fill.

In 1973, Ametek began discharging rinse waters to, the Hatfield
Township Municipal Sewer Authority. Also, liquids and sludges were

removed from the lagoons and the lagoons were closed with PADER approval

in 1974 by backfilling with dirt to natural grade. After 1973, the
sludges were stored in drums in storage sheds behind the building (Ref.

10).
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Used hydrochloric, sulfuric, and muriatic acids from pickling

operations were mixed with alkali. Sodium bichromate (9,600 Ib/yr) was
used in organic plating. Once a year, during cleaning of process

equipment, the sodium bichromate residue generated from heating process
tanks is collected in 55-gallon drums for offsite disposal (Ref. 9).

There are two production wells onsite. Well 1 is 400 feet deep and
pumped 105 gallons per minute from a depth of 105 feet below the ground

surface before manufacturing activities ceased in September 1986. Well 1
is located in the gatehouse in the northwest portion,of the facility

(Ref. 3, Figure 1-2). Well 2 is 395 feet deep and pumped 190 gallons per

minute from 226 feet below the ground surface before manufacturing
activities ceased. Well 2 is located to the southeast of the plant (Ref.

3, Figure 1-2, Ref. 4, pp. 1-1, 3-5, 4-9). In April', 1980, Ametek

purchased cartridge water filter to treat the water from these production
wells (Ref. 11). Since the plant shutdown in September 1986 the two

wells are pumping at approximately 20 percent of their normal rate (Ref.
10).

Ametek has characterized levels of organics in the ground water and

soil, but has failed to characterize the levels of inorganics (e.g.,

cadmium, cyanide, phosphorus, nitrogen, or zinc) (Ref. 5, Attachment B,
C, p. 4-18 to 4-23, p. 4-41). Ametek has not disclosed the exact types

of organics stored in the paint shed at their plant.

2.1.2 Waste Conversion, Inc. ;

Waste Conversion is located in the Line Lexington Industrial Park in

Hatfield, Pennsylvania. It was identified as a PRP because of its

proximity to the contaminated well NP-15, and because of reported sloppy
handling techniques (Ref. 1, p. 4-6). NP-15 is also 'located in the Line

Lexington Industrial Park approximately 500 yards from the facility.

AR3QOQl*6



Waste Conversion began operation in 1977 using approximately 8,000
square feet of a 24,000 square foot building. The facility consists of a

plant building, a sump, a shed, and a large driveway. In addition nine

ground-water monitoring wells (installation dates unknown) are present
onsite (Ref. 13). The owner of Waste Conversion was facing the threat of

litigation over abuse to the premises and managed to sell the business
(date unknown). The new owner procured the entire building (Ref. 12).

Waste Conversion is a hazardous waste treatment and storage
facility, and a hazardous waste transporter. It accepts wastes for

treatment or disposal offsite from Pennsylvania, New Jersey, Delaware,
and Maryland; discharges treated wastewater to the Hatfield Township

Authority Sewage Treatment; and ships waste offsite. The types of wastes

accepted include acids, chromic acids, pickling acids( caustics,
cyanides, paints and inks, waste oil, commercial chemical products,

nonmetallic inorganics, metallic inorganics, spent solvents, and

contaminated soil. Select Generator Quarterly Hazardous Waste Reports
are provided from January 1984 through June 1986 (Ref, 14)- The exact

handling procedures including locations, components, and containment were
not provided. The onsite processes include chemical fixation, chemical
oxidation (chlorination), chemical precipitation, chemical reduction,

neutralization, coagulation/clarification, decanting, 'filtration,

flotation, thickening, activated carbon, and blending! (Ref. 14, 32).

2.1.3 A. Steiert and Son. Inc.

Steiert is located on Bergey Road approximately 2 miles north of
Hatfield. The plant is no longer operating and burned down six months

ago. Steiert was a hair and wire brush manufacturer (Ref. 2, HRS Ref.

27). It is unknown if Steiert used volatile organics, but their
operation was reported to be sloppy (Ref. 1, p. 4-6). Lagoons and

uncovered drums are randomly located throughout the property, and

stressed vegetation has been noted (sketch of facility not available).

-10-
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The facility used sodium hydroxide, hydrochloric acid, lead, naphthalene,
and propane. The lead waste material created during the manufacturing of
brushes was sent back to the supplier for reclamation (Ref. 1, p. 4-6,

Ref. 2, HRS Ref. 27). Sodium hydroxide produced from plant processes is
neutralized with hydrochloric acid, then filtered through sawdust.

Approximately 3 gallons of diluted sodium hydroxide is disposed of per

week. Hydrochloric acid used to neutralize the sodium hydroxide is first
used as an acid bath to remove oxides which form on the wires. A portion

of the acid evaporates; the remaining portion is put in tanks to
neutralize sodium hydroxide (Ref. 2, HRS Ref. 27). Napthalene is used to

kill grubs that are found in the horsehair. Propane is burned as fuel,

leaving no waste for disposal. ;

2.1.4 B&G.Manufacturing, Inc.

B&G, previously Jed Manufacturing, is located near NPWA well NP-15

in Line Lexington Industrial Park in Hatfield, Pennsylvania. The
facility transported 3,828 pounds of hazardous waste liquid identified as

waste coolant and D008 (characteristic of EP Toxicity for lead) to Waste
Conversion (Ref. 14). Limited information was available to Versar for B

and G Manufacturing Company, and what information that was available was

claimed CBI. Versar's summary and technical evaluation of this
information is provided in the Addendum to the Technical Evaluation of

Zone of Contamination No. 2 prepared for EPA.

2.1.5 SPS Technologies. Inc. '

NUS (1986) reports that SPS is a known user of TCE (Ref. 1, p.

4-6). However, SPS states that they do.not purchase TCE nor do they

generate hazardous waste materials (Ref. 16). Information on the nature
of SPS Technologies' manufacturing business was not provided in available

documents.
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2.1.6 Brooks Instruments

The Brooks Instruments response to the EPA 104(e) letter states that
Brooks Instruments does not own the property attributed to them on the

iimp attached to the EPA 104(e) letter (Reference 36). | Brooks

Instruments' current facility location is 407 West Vine Street in

Hatfield Township, Pennsylvania. Based on results of an EPA-sponsored

PRP Search in zone of contamination 2, EPA considers Brooks Instruments
to be a PRP in zone of contamination 2, despite the facility's re.mote

location compared to other PRP facilities in the zone (Reference 37).

Brooks Instruments owned at one time the Leeds and Northi'up property

on Church Road in Lansdale, Pennsylvania. This property is the site of
tin analytical building where, reportedly, Brooks Instruments used TCE

(Reference 36). Information was not available regarding dates for the

change in ownership of the Leeds and Northrup property!and any remedial

measures which may have been implemented at the site to mitigate the TCE

contamination found on the property. However, based on results of an

EPA-sponsored PRP Search in Zone of Contamination 7 ( the Spra-Fin site),

EPA does not consider Brooks Instruments ro be a PRP in Zone of

Contamination 7 (Reference 37).

2.2 Previous Environmental Investigations

Since the discovery of contamination of NPWA well NP-15 in 1982, the

PRPs have been investigated by NPWA, PADER, and EPA. This section

summarizes the available information on previous investigations and

studies (e.g., gi'ound water, surface water, soil, and air monitoring) at

the sitc-s of the PRPs. :

2.2.1 Ametek

PADER and NPWA conducted the following investigations at the Ametek

facility:
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• On June 8, 1971, PADER visited Ametek to evaluate the company's
compliance with the Industrial Waste Permit (#76218) . PADER
discovered that Ametek was discharging rinse water contaminated
with cyanide into a tributary of the Neshaminy Creek (Ref. 3,
Figure 1-2). Ametek responded by promoting more effective
treatment in the Lancy system cyanide treatment tank, testing
barrels for chlorine residual prior to the fresh water rinse, and
purchasing new equipment to permit detection of small amounts of
cyanide (Refs. 16 and 17).

• On February 23, 1972, an investigation at the facility was
conducted by PADER to further characterize the cyanide in the
plant discharge. Samples of the rinse water were taken for
chemical analysis and the results indicated a cyanide
concentration of 0.22 ppm thus violating Ametek's Industrial
Waste Permit. Ametek responded with a letter (March 24, 1972)
indicating a complete inspection of their facility had been
performed and that no trace of cyanide from the rinse water was
detected greater than 0.05 ppm (Refs. 18 and 19).

• On March 22, 1984, PADER conducted an inspection of Ametek's
hazardous waste activities and concluded that iwaste sludge was
manifested with an incorrect hazardous waste number, and waste
TCE was being transported by an unlicensed hauler to a facility
which did not have a permit to accept waste from offsite sources
(Ref. 2, HRS Ref. 5).

• On October 23, 1985, a representative from the North Penn Water
Resource Association (NPWA) conducted an air monitoring survey
using an HNu. There were two areas at the facility where High
readings were measured; area where empty drums were temporarily
being stored, and the area near the TCE storage container. It
was recommended by the NPWA to remove the contaminated soil from
these two areas and renovate the areas (Ref. 20).

Facility records indicate that from March 1980 to, June 1986, Ametek

collected water samples from their production wells 1 and 2, drinking

fountain, lobby fountain, and employee fountain. The samples were
analyzed for trichloroethylene, tetrachloroethylene, trichloroethane, and
1,1,1-trichloroethyLene. The highest concentrations were 818 ppb
trichloroethene and 970 ppb trichloroethane in well 1 and 31.7 ppb

tetrachloroethene in well 2 (Ref. 31).

A Hazardous Ranking System (HRS) dated October 10, 1986, was

completed for Ametek, Inc. described the basic structures and activities
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at the facility; contaminants detected in the two onslte wells and four
offsite production wells (A. Steiert & Son, Inc., Richmond Ring, B&G

Manufacturing Co., Inc., and Eastern Prestressed Concrete); general
hydrogeologic information; waste characteristics; and populations served

by ground-water wells.within a 3-mile radius (Ref. 1, p. 4-7). The

purposes of this study were to evaluate potential areas of contamination
at the site, and identify surrounding environments and local receptor

populations (Ref. 1). The numerical results of this study prompted
designation of the Ametek site as a proposed NPL site!.

The largest and most thorough of the investigations at the Ametek
facility was conducted by Environmental Resource Management for Ametek,

Inc., Hunter Springs Division (Refs. 3, 4, 5). The investigation was

conducted in three phases, with evaluation reports submitted to EPA on

August 15, 1986', September 19, 1986, and January 5, 1987.' The objectives

of the phase I study were to evaluate the previous measurement of organic

solvents in the s.oil and ground water, survey the site to determine

possible areas of contamination, conduct a water quality assessment of

the stream which runs through the facility property, and assess the soil

contamination in the TCE storage tank area. ERM's first step in their

phase I investigation was to evaluate the existing data for the Ametek

facility. Water data records including pump rates and production rates

from the two onsite production wells were collected. In addition, aerial

photographs, regional well records, topographic maps, | and plant layout

maps were obtained from Federal, state, and other local agencies (Ref. 3,

P. 3-D. ;
ERM chronologically listed the water quality data available to them .

and plotted it against climatological data to identify any trends of

increasing or decreasing degree of contamination related to seasonal

events. They concluded that contamination did not fluctuate because of

seasonal variations (Ref. 3, p. 4-3). ERM also performed a fracture

trace analysis using aerial photographs and topographic maps. This study

revealed three major sets of lineaments with parallel orientation (Ref.

3, p. 4-3, Figure 4-2). !
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Onsite, in areas previously reported to have high VOC levels,

70 samples were analyzed with a soil gas sampler. In!addition, s°il

samples from areas reflecting the highest volatile organic concentrations

we're collected for laboratory analysis along with samples from areas that
wc-re suspected of high concentrations. The soil samples were analyzed

for priority pollutant volatile organics (Ref. 3, pp.|3-2, 4-7, Figures

4-4, 4-5, 4-6, Tables 4-1, 4-2). . !

A well and surface water survey was also conducted in the phase I
study. Samples from the two plant production wells and the stream which

flows through the southeast portion of the facility were collected for
analyses. The stream was sampled in three locations and the production

wells were sampled after three well volumes of water were removed.

Parameters sampled for in well 1 were priority pollutant volatile
organics, chemical oxygen demand (COD), specific conductance, and pH.

Parameters sampled for in well 2 were selected priority pollutants,

volatile fractions, base neutral extractable fractions, acid extractable
fractions, specific conductance, COD, and pH. Stream;samples were

analyzed for priority pollutant volatile organics, specific conductance,
COD, and pH (Ref. 3, Figure 4-1, Table 4-2).

ERM concluded the following in their phase I study (Ref. 3, p. 6-1).

• Four known areas of soil contamination listed below exist (Ref.
3, Figure 1-2).

- the TCE storage tank area, southwest of the: manufacturing
building, which has TCE, PCE, and toluene contamination to a
depth of 3.5 feet; :

- the paint storage area south of the building which has TCE and
toluene contamination to a depth of 4 feet;

- the disturbed ground bordering the tree line southeast of the
plant which has trans-1,2-dichloroethene, TCE, and toluene
contamination to a depth of 4 feet; and '••

- the east neutralizing lagoon which has toluene contamination to
a depth of 4 feet.

• The area along the stream bordering the woods;contains empty
drums and disturbed soils.
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• No degree of contamination trends are associated with seasonal
events. ;

• Three major sets of lineaments were revealed in the site
vicinity.

• High organic vapor measurements were obtained in the TCE
storage tank area, the paint storage area, the area near the
backfilled neutralizing lagoons, and the area bordering the tree
line

The second phase of ERM's investigation was completed September 19,

1986. The objectives of the phase II study were to define the vertical
and horizontal distribution of the soil contaminations; establish the

presence of a fragipan layer; install ground-water monitoring wells; and

perform percolation tests to define the direction of ground-water flow
onsite, the degree of hydrologic interconnections between the shallow and

deep water-bearing zones, ground-water contamination and permeabilities
below and above the fragipan layer (Ref. 4, p. 1-8).

A total of 158 soil samples from 39 borings were collected for
analysis to further define the horizontal and vertical extents of soil

contamination. The soil borings varied from 3.9 to 13 feet. When the
borings were completed, a complete round of water levels were taken (Ref.

4, p. 3'-l, Figure 3-1) .

Twelve monitoring wells were installed to define the direction of

ground-water flow and the degree of contamination (see Figure 1). Three

of the twelve wells were installed to depths ranging from 122-398 feet
(MW-4D, MW-8D, MW-9D). The remaining nine wells were installed to depths

ranging from 31-38 feet. Ground-water samples were collected for
analysis from the 12 monitoring wells and the 2 production wells after 3

volumes of water were withdrawn from the monitoring wells. The

production wells were run for one-half hour prior to sample collection.
The soil and water samples were analyzed for priority pollutant VOCs

(Ref. 4, Tables 4-2, 4-3).

Percolation tests were performed on three pairs of shallow

monitoring wells to determine the hydraulic conductivity and
trarismissivity of the soils. Each pair consisted of a well installed
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above the fragipan layer (3-4 feet below ground surface) and within the

fragipan layer (7-9 feet below ground surface) (Ref. !4, p. 3-10, Table

3-3).

Water level measurements were taken from the 12 monitoring wells,
the 6 percolation test wells, and production well 1 on 3 different

occasions (Ref. 4, Table 3-4).

The results of ERM's phase II field investigation in their phase II

study indicated that hydraulic conductivity and transmissivity for the
soils above and below the fragipan layer were similar, except for at PT-2

and PT-2D where the deeper soils were less conductive than the shallower

soils. Percolation tests also indicated less conductive soils near the
TCE storage area, with increasing conductivity near the paint storage

shed. The area with the highest hydraulic conductivity was located along
the wooded area behind the plant. I

Information obtained from the monitoring wells revealed the presence

of deep water-bearing zones onsite. Therefore, the area underlying the

Ametek facility contains two water-bearing zones, which are a shallow
water table perched above bedrock and a deep aquifer within the

underlying bedrock. The flow of the perched water generally follows the

topographic gradient toward the stream. This information was confirmed
by the static-.water levels measured in the percolation test wells and

soil borings. Results from the monitoring wells indicate the water flow

in the deeper aquifer is controlled by the site's production wells and
the large scale fault which transects the facility. A cone of depression

is created when the wells are pumping and ground water in the deep

aquifer flows radially inward towards the center of the site (Ref. 4, p.
3-14, 4-9, Figure 4-6),

ERM identified the following three areas of soil contamination: the

area around the TCE storage tank, the area behind the paint storage shed,

and the area along the tree line southeast of the facility (Ref. 4, pp.
4-12, 5-1). The results from the ground-water sampling'survey indicated

contamination of onsite ground water within the center of the facility.
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Wells MW-6, MW-3, MW-5, 1, and 2 contained TCE levels"of 1,700 ppb, 5,300

ppb, 540 ppb, 90 ppb, and 570 ppb, respectively. In addition, 1,1,1-TCEA

was present in these same wells at levels ranging from 20-2,300 ppb.

VOCs were not detected in the hydraulically upgradient monitoring wells
MW-8, MW-8D, MW-9, MW-9D, MW-4, and MW-4D located along the 'perimeter of

the facility, except for well MW-8, which contained 10 ppb of toluene
(Ref. 4, p. 5-1, Table 4-3, Figure 4-6). |

The third phase of ERM's study was completed January 5, 1987. The
objectives of this study were to explore the wooded area where drums are

possibly buried, further define the extent of contamination in the wooded

area, confirm the water quality and flow patterns already defined, define
the water quality of the perched water table, and develop a feasibility

plan for ground-water and soil remediation (Ref. 5, p'. 1-1).

ERM's field investigations in the third phase of, their study

consisted of a magnetometer study of the wooded area behind the plant,
where several half-buried drums were discovered; measuring the static

water levels for the deep bedrock wells; drilling sixi additional soil
borings in the wooded area behind the plant; and installing eight shallow

monitoring wells to define water quality of the perched water table (Ref.

5, pp. 1-1 to 1-3, Figures 1, 2, 4). '•

Several areas of high metallic content were detected in the wooded

area (Ref. 5, Figure 4). This could suggest the presence of buried
drums. The results of the six additional soil borings indicated soil

contamination does not extend south (Ref. 5, Table 2):. ERM concludes

from the second round of ground-water sampling analyses that contaminants

are not migrating offsite because volatile organic results were similar
between the first and second rounds of sampling (Ref.'5, p. 3-1, Tables

3, 4). |

An attempt was made to define the water quality 6f the perched water
table, but only two of the newly installed shallow wells (S-l, S-9)

contained enough water to sample. Therefore insufficient data was

obtained (Ref. 5, p. 1-3, Table 5, Figure 2). .
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2.2.2 Waste Conversion ;

To date, there is no record of an environmeiital study performed at

Waste Conversion. However, ground-water and surface water sampling

events have been documented (Ref. 13). In December 1981, water samples

from Waste Conversion's waste stream were collected by the County of
Bucks, Department of Health. Analytical results of these samples were

compared to the chlorinated effluent and chlorinated overflow from the
Hatfield Township Authority Sewage Treatment Plant (HTASTP) which accepts
the water from the waste stream (Ref. 22). Bucks County Department of

Health reported that the effluent from the HTASTP had'different

compositions than the overflow and the waste discharge stream (Ref. 23).

Also in December, ground-water samples were taken from the ground-water

sump located on the facility west of the main building.

Trichloromethane, 1,1,1-trichloroethane, benzene, trichloroethene, and

1,2-dichloroethane were detected at 160 ppb, 200 ppb, 940 ppb, 188 ppb,

and 140 ppb, respectively (Ref. 21). On the same day>r samples were taken

from the open channel below the storm sewer outfall. !Trichloromethane,

1,1,1-trichloroethane, benzene, trichloroethene, tetrachloroethene, and
toluene were detected at 2 ppb, 3 ppb, 7 ppb, 8 ppb, 13 ppb, and 130 ppb,

respectively (Ref. 21).

On December 21, 1981, PADER concluded the following from their

visual site inspection of the Waste Conversion facility: discharges of

waste material to the ground surface have contaminated the ground water,

and tank trucks unloaded liquid wastes into a collection pit, where the

waste was allowed to accumulate (Ref. 24). Location Of the above areas

is not provided in the inspection report. PADER requested the retention
of a hydrogeologist to define the extent and impact of soil and

ground-water contamination at and in the vicinity of the subject site

(Ref. 24).

At some time between 1981 and 1984, nine ground-water monitoring
wells were installed on the facility. Monthly reports from these wells

were submitted to Versar by PADER. Ground-water samples were, for the
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most part, taken monthly from March 1984 through January 1986. Results
did not indicate volatile organic contamination of the wells (Ref. 13).

2.2.3 A. Steiert and Son. Inc. ;.

A formal hydrogeological study has yet to be conducted at the
A. Steiert and Son facility. However, limited sampling activities have

occurred in 1977 (Ref. 2, HRS Ref. 27). |

On March 24, 1977, Purity Standard Laboratories sampled the well

water from the office sink for hardness, total bacteria, coliform, iron
content, and pH. The results indicated a hardness of ! 14.0 grams per

gallon (gpg) and a pH of 7.2. In addition, a sample was collected from
the onsite pond. Analysis was conducted on the same parameters as the
well water analysis, excluding iron content and pH. The results

indicated a hardness of 8.0 gpg (Ref. 2, HRS Ref. 27) .[

An industrial waste inspection was conducted on September 12, 1980,

by PADER. Rinse water from the treating operations was being discharged

without a permit to the ground surface (Ref. 2, HRS Ref. 27).. On

January 9, 1981, A. Steiert and Son responded by constructing a holding
tank so that the rinse water would no longer be discharged to the ground,

but stored in the tank and recirculated (Ref. 2, HRS Ref. 27).

Information about site features is not provided in documents reviewed by

Versar. . • :

On April 1, 1981, a waste discharge inspection was conducted by

PADER, and at this time the newly installed tank was inspected. Although

the use of the tank had eliminated the problem of discharging rinse water
to the ground, other conditions at the facility needed to be corrected.

The conditions requiring correction included the discharge of quench oil

to the ground surface, the discharge of contact cooling water to the
pond, and the contamination of soil below the acid rinse discharge (Ref.

2, HRS Ref. 27). A. ̂ Steiert and Son repaired their quench oil cooler and

set up a system to recirculate the oil so that discharge to the ground
surface could be eliminated. Water from the pond would still be needed

300058



to cool the quench oil, so Steiert applied for a water quality management

permit which was needed to discharge the water into the pond. William

Steiert agreed to remove the contaminated soil once the weather

conditions became more favorable (Ref. 2, HRS Ref. 27).

2.2.4 B&G Manufacturing. Inc.. SPS Technologies, and Brooks

Instruments

B&G Manufacturing, Inc., SPS Technologies, Inc.,1 and Brooks-
Instruments have not been formally investigated. However, an air

monitoring survey using an HNu was conducted at SPS Technologies by NPWA
on October 28, 1985. NPWA concluded from the monitoring study that SPS
was not posing a threat to the local groundwater from their site

operations and activities (Ref. 25). :

2.3 Zone of Contamination Visit

Versar visited Zone of Contamination 2 on May 8, 1987, to become

familiar with site conditions and to gather additional information.
Versar obtained the following information about the PRP facilities from

Versar's visual observation and/or personal communications with Ametek

and ERM personnel: !

• Locations of major areas of contamination at • Ametek Including
the paint storage shed, the TCE storage area, and the wooded area
along the stream, were reported correctly in !the file documents.

• Locations of the settling basin, abandoned backfilled lagoons,
and monitoring and production wells at Ametek were identified..

• The onsite stream at Ametek, located south of .the manufacturing
building, did not show evidence of foul or organic odor, soil
discoloration, or oily slicks floating on water.

• Ametek is attempting to sell the site property. A potential
buyer has been identified (Ref. 10).

I

• The TCE storage area at Ametek showed areas of dead
vegetation. Reportedly leakage from the storage tank did not
cause this; rather, accidental spillage during tank refilling may
have killed vegetation around the tank (Ref. 10).
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• A. Steiert and Son is located about one-quarter mile north of
the Ametek facility. This facility appeared to have burned
severely and was not in operation. Reportedly, A. Steiert and
Son's facility burned down about six months ago (Ref. 10).

• B&G Manufacturing is located in the Line Lekington Industrial
Park, close to NPWA's well NP 15.

• Versar noticed a strong organic odor in the street area
adjacent to the Waste Conversion facility. Also, a small stream
running directly off the facility on Coldesacj Court appeared to
be discolored and absent of vegetation. Waste Conversion
appeared to be in operation at this time, as evidenced by a
number of tfucks and employees within the fenced-in property.

2.4 Geological Setting

2.4.1 Ametek. Inc. !

Location ";

Ametek occupies 87 acres and is situated on the lower side of a

gently sloping hill. The topographic relief across the site ranges from

340 to 400 feet above main sea level with the northeast section of the

site at the highest relief and the south section at the lowest relief.

One-third of the 87-acre site is wooded. The remaining two-thirds
comprise the plant building and active farmland (Ref.! 3, p. 4-1).

A small unnamed intermittent stream flowing south transects the
property approximately 500 feet east of the plant. Its volume is

increased as it flows across the site by a series of rills that are
scattered throughout the wooded area (Ref. 3, p. 4-1)1

Gfrolog.v

The Ametek facility is located within the Piedmont province of the
Appalachian Highlands physiographic division (Ref. 3,^p. 2-1). The

bedrock formations that underlie the facility belong to the Newark Group
consisting of the Brunswick and Lockatong, which are formations of
Triassic Age. The Brunswick formation is encountered;2-12 feet below the

ground surface on a major portion of the site as evidenced by the well
logs in the ERM study. The Lockatong formation outcrops in the northeast
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corner of the facility. It was uplifted above the Brunswick by the

Chalfont fault which transects the site in an east-west direction. The

average dip of the beds in the Brunswick and Lockatong formations are
north-northwest at approximately 20 degrees. Nearly vertical joints and

fractures are present in many beds of the Brunswick and Lockatong
formations. They provide a main pathway for ground-water flow. The
joints and fractures vary in number and in size from a few inches to a

few feet. In the Brunswick formation, the joints are :an average of 6
inches apart. Those present in the Lockatong formation are smaller in

size and spaced further apart (Ref. 3, p. 2-4).

High permeability occurs in the bedrock at depths between 200-500

feet below the ground surface. An area of lower permeability exists
above 200 feet because the joints and fractures are plugged with clay and

various weathered material. Bedrock below 500 feet also has a lower

permeability because the joints and fractures at that !depth are closed.
Semiartesian conditions, characterized by slow recharge percolation to

the aquifer, can be found to a depth of 200 feet; thus allowing

contamination to slowly percolate to the deeper aquifer (Ref. 33).

Soils

The soils in the vicinity of the site range in thickness from 4-13
feet and are composed of a red clay silt which with depth becomes mixed
with the red shale of the Brunswick formation (Ref. 4,, p. 4-1). They are

deeper underneath the plant, becoming thinner near the! paint storage
area, and thickening towards the woods and again thinning near the stream

where the soils are absent. A layer of dense soil l-2; feet thick occurs

2-4 feet below the surface. It is relatively denser than surrounding
soils yet still conducts at a similar rate (Ref. 4, 4-2)).

Ground Water ;

Two separate water-bearing zones are present onsite: a perched

water table which lies above the bedrock, and a deeper, bedrock aquifer.

The perched water flow toward the stream in an easterly direction,

-24- 300061



generally following topographic grade. A shallow perched water table is

also present on the west side of the stream and flows easterly toward the
stream. These configurations are evidenced by the static water levels

measured in the percolation test wells and the water levels in the nearby

soil borings. The monitoring wells installed in ERM phase II study

indicate the presence of a deeper bedrock aquifer. The static water

levels in the wells indicate ground water flows inward toward the center
of the facility. Static water levels were measured on three different

occasions: both production wells pumping at capacity, well 1's

production reduced, and both wells inactive for three days. The
measurements indicated the ground-water flow within the pore spaces,

joints and fractures and is greatly influenced by the^ two production
wells onsite (Ref. 4, 4-9). There is no evidence to Support an

interconnection between the perched water table and the bedrock aquifer.

However, it has been observed that the direction of ground-water flow in
the bedrock aquifer and the perched aquifer is dissimilar.

Both bedrock formations, Brunswick and Lockatong;, have a small

amount of interconnected voids (primary permeability)' but contain a

significant amount of joints and fractures (secondary! permeability). The

ground water flows primarily through the secondary openings, which are

the major conduit for water flow in this area (Ref. 2'," p. 3). Because

the secondary openings vary with depth and aerial extent, the
ground-water flow rate can be variable.

Ametek has two production wells onsite. The first well is located

in the northwest corner of the site. It is 400 feet deep and pumps up to

105 gpm from a depth of 105 feet. The second well is. located in the east
corner of the site. It was drilled to 395 feet and pumps 190 gpm from a

depth of 226 feet. Both of these wells were completed in the Brunswick

formation. The NPWA well NP-15 is the closest known active well to
Ametek's two production wells. It is located approximately one-half mile

east of Ametek. It is 500 feet deep and yields 101,500 gpm (Ref. 4, p.
4-9). :
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Results of chemical analyses of monitoring and production well
samples indicate th;it the ground water at the Ametek 'facility is

contaminated with 1.1,1-trichloroethane, trichloroethene,
1,1-dichloroethene, and fluorotrichloromethane. Contamination is limited
to the center of the facility as evidenced by chemical analyses of the

ground water from monitoring wells MW-8, MW-8D, MW-9, MW-9D, MW-4, and
MW-4D which are located along the perimeter of the site. ERM believes

these perimeter wells are not contaminated because of a cone of

depression created at the center of the facility by the pumping of the
production wells (see Figure 1) (Ref. 4, Table 4-2).

2.4.2 Waste Conversion, Inc., A. Steiert.and Son, Inc.. B&G
Manufacturing. Inc., SPS Technologies, Inc., and Brooks
Instruments j

The specific geologic setting of these PRP facilities cannot be
characterized from available information, which is limited or nonexistent.
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3.0 TECHNICAL APPROACH TO EVALUATIONS

Versar's evaluation of technical data and information for Zone of

Contamination 2 is likely to identify deficiencies regarding CERCLA
criteria and guidelines because neither a remedial investigation (RI) nor
a feasibility study (FS) have been conducted for any of the zone PRP

facilities in this zone. Versar's evaluation is intended to assess the
available data, to identify data needs, and to recommend additional

studies to remedy data gaps or further characterize hydrogeologic

settings of PRP facilities.

Versar's evaluation is based on data concerning ;Zone of
Contamination 2 which were obtained from file documents at EPA Region

III, NPWA, and PADER. The available data included responses to CERCLA

104(e) Request letters (e.g., manifests, purchase orders, analytical
data, and correspondence); studies conducted for EPA '(i.e., site

discovery and hazard ranking system); studies conducted for Ametek; and

general correspondence.

The available data was analyzed and reviewed against criteria
outlined of the NCP in 40 CFR Subpart Sec. 300.61 to '300.70 and EPA's

guidance documents for remedial investigations and feasibility studies
under CERCLA (Refs. 27, 28). ' •

300064
-27-



4.0 EVALUATION OF FACILITY CHARACTERIZATION INFORMATION

This section presents Versar's evaluation of available information

on the Zone of Contamination 2. The information is divided into

technical categories consistent with the Chapter 9 outline in "Guidance

for Remedial Investigation under CERCLA. The evaluation of each

technical category is-composed of two parts: review of the technical

criteria for a Remedial Investigation under CERCLA and the evaluation of

the available data for each PRP facility (Ametek, Waste Conversion,

Steiert, B & G , and SPS). Information was available predominantly for
Ametek while only limited information was available for the other PRP

facilities.

4 .1 Backg.ro.und. Information

Needs _ !

Background information is needed to. introduce basic facility

characteristics. The information should address the following areas:

facility locations, size, ownership, existing structures, history of
activities, operations, waste types, and incidents. i

Eva liiation :

The available information on Ametek's site background is fairly

extensive including location, size, structures, history of activities,

operations, and waste types. The deficiency in the available information

is that it is in several different documents and difficult to assemble.

Also, very little information is available on the operations in the paint

shed.

The available information on site background for Waste Conversion

includes some information on location, structures, history of activities,
operations, and waste types. The information is sufficient only to

establish the likelihood of release, but insufficient' to determine points

of accidental discharge or potential remedies.
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Very limited information is available on site background for

•Steiert, B&G, SPS, and Brooks Instruments. The information is
insufficient to determine the potential for release, j

4.2 Facility Features

The facility feature data should include sufficiently detailed
information on past activities so that technical, public health, and

environmental analyses can be conducted during a feasibility study. The

data should also be sufficient in scope and quantity to enable
technically sound evaluation of alternative remedial measures.

The data and information to be developed or considered during the

facility feature investigation include demographics, land use, natural
resources, meteorology and climate, and topography.

4.2.1 Demographics and Land Use ;

Demographics and land use data are needed to address the past,

present, and future changes in the characteristics of! the population and

land use in the area; changes in the hydrogeology; the population at risk

to exposure from the facility (including municipal water supplies); the

potential socioeconomic effects of contaminant releases; and the observed

effects on the local ecosystem. ;

Needs i

The following demographic information is pertinent to an assessment:

• Community characteristics - Socioeconomic setting relative to
public, cultural, and scientific resources; the local economic
structure; and the population density.

• Familiar characteristics - Household stability, housing tenure,
ethnic composition, age distribution, local geographic
distribution of the population, and economic status of families.

The following land use information is also pertinent to an

assessment:
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• Past, present, and projected uses of the site, and environs
including urban, industrial, commercial, agricultural,
recreational, forest, barrier, and wetlands. ;

• Location of the 100-year flood plain.

• Fraction of the land covered by Impermeable surfaces (e.g.,
parking lots and buildings).

Evaluation

The only demographic information available for Ametek is population

density (Ref. 2, p. 7); therefore, the available information is

insufficient to determine the potential socioeconomic impacts of

contaminant release. There is no information available on demographics

for the other PRPs; therefore, the information is insufficient to
determine the potential population at risk and socioeconomic impacts of

contaminant release.

The only land use information available for Ametek is broad

generalizations on distances to types of land use (Ref. 2, pp. 6, 10,

14). There is no information available on land use for the other PRPs.

The available information on land use for all PRPs is: insufficient to

determine- the effects on the local environment of contaminant release.

4.2.2 Natural Resources I

Needs

The natural resources of an area must be sufficiently characterized

to determine what influence, if any, contamination of the resources may

have on the lifestyle and economic stability of the local inhabitants.

Therefore a baseline of natural resource information should be

established for the local ecosystems. This information must be

sufficiently detailed to determine, analyze, and describe the extent of

effects on human and nonhuman receptors as a result o!f the contaminants

discharged from the site. Specific concerns should focus on regional
natural resources-and their relationships to commercial, residential, and

recreational needs, and aesthetic considerations. In addition, another
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purpose of obtaining natural resource data and information is to aid in

determining and evaluating impacts of effective remedial alternatives for

the zone of contamination during the feasibility study.

Evaluation !

The ground water in Zone of Contamination 2 is the only source of

drinking water for Telford Borough Authority, Hatfield Borough Water
Authority, and 'NPWA. The west branch of the Neshaminy Creek and the

Neshaminy Creek could be potentially affected by contamination (Ref. 2,

P. 6). i
Information on natural resources other than ground water and surface

water is not available. It is not clear whether other natural resources

exist in Zone of Contamination 2 or whether they were omitted due to

inadequate research. Therefore, the information on natural resources may
be insufficient to determine what influence, if any,!contamination may

have on the lifestyle and economic stability of the local inhabitants.

4.2.3 Meteorology and Climate !

Needs ,

Meteorological and climatological data are necessary to determine

the potential pathways and dispersion characteristics of known

contaminants.released from the facility to the atmosphere or to water

supplies (ground water or surface water). Local meteorological and

climatological information should address precipitation, temperature,

evaporation (including evapotranspiration), wind (velocity), seasonal

climate variations and weather extremes. This information should make it

possible to define aeolian and fluvial erosion, evaporation potential,
particulate deposition, and ground-water recharge. This data should then.
be used to assess the potential effects of weather patterns on selection,

timing, and implementation of remedial actions.
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Evaluation

The climate information available for Zone of Contamination 2
includes precipitation, temperature, evaporation, and'seasonal variations

I

(Ref. 2, Attachment 3). Information on wind speed and direction is not

available. The available information makes it possible to determine
potential pathways and dispersion characteristics to water supplies, but

not to the atmosphere.

4.2.4 Topography !

Needs . .

A topographic map of the area should be prepared ,to a scale of

1 inch equals 200 feet, showing elevations with respect to sea level.
The map should show surface features such as buildings, fences, power
lines, roads, railroads, surface impoundments, lakes, ;arid rivers. For

ease of use in correlating stratigraphy and water-leve,l elevations,
locations of wells, piezometers, and boreholes should also be identified.

Evaluation

Topographic maps are available for the North Penn area, but no
topographic maps were available showing site features ;for each of the PRP

facilities. Site maps were available showing site features for Ametek

and Waste Conversion (Ref. 3, Figure 1-2, Ref. 13).

The available Information for Ametek contains general information on
the topography of the area and site maps. The topographic maps do not

contain the detail needed for proper evaluation of geology and

hydrogeology and location of site features. The available information on
topography for the other PRPs is insufficient for engineering design,

proper evaluation of geology and hydrogeology, and location of site

features. [
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4•3 Hazardous Substances

Information on hazardous substances present at each source in the

environmental matrix at each facility is needed to identify the potential
contaminants, to estimate the quantities of contaminants, to predict the

chemical behavior and potential for migration of specific contaminants
and to set reasonable limits and goals for subsequent sampling and
analysis during a remedial investigation.

4.3.1 Waste Types !

Needs

Information on the types and physical forms (i.e:, solid, liquid, or
gas) of wastes disposed of, or released at each facility over time should

be collected. This data should help determine what contaminants may be
present, the amounts and origin (source) of contaminants present or

re-leased, the method of storage of the hazardous constituents, and the

potential for contaminants to migrate. This information is the technical

basis for exposure assessments and evaluations of interim remedial

measures and remedial alternatives proposed in feasibility studies.

Evaluation . . . . . . . ;

The available information on wastes for Ametek includes types and

amounts purchased (Ref. 26) and current disposition (Ref. 4, Table 4-2).

Two deficiencies exist: 1) not enough information (e.g., compounds
present and their uses) on the paint shed is presented, and 2)

information that is presented is in several documents and difficult to

assemble.

Also, Ametek has characterized only the levels of organic
contaminants present in the soil, water (surface and ground), and air;

not the levels of inorganics (e.g., cadmium, cyanide, phosphorus,
nitrogen, or zinc) in these media (Ref. 3, Appendix A, Ref. 4, Table
4-2). Considering the types of wastes disposed of in the neutralizing

lagoons, Ametek should verify that inorganics are not present in the

environment. - - !
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Information is available on the types, amounts, 'and disposition of

wastes handled by Waste Conversion (Ref. 14). Information is not
available on the exact components and handling practices. The available

information is insufficient to perform an exposure assessment and to

determine potential treatment options.

Insufficient information is available on waste quantities,
locations, components, and containment for Steiert, B&G, SPS, and Brooks

Instruments. The available information is insufficient to support the

needs of a feasibility study. For example, the information is
insufficient to select a remedial alternative, to design a remedial

alternative, and to perform an exposure assessment, j

4.3.2 'Characteristics and Behavior of Waste Component

Needs •

Information on the individual hazardous chemicaL components of the

waste, including physical, chemical, behavioral, and to some extent

toxicological characteristics, is needed to determine! che potential for
migration. This information helps to establish the technical basis of

exposure assessments arid evaluations of remedial alternatives in a

feasibility study.

Information on sampling and analytic activities conducted at each
facility should also be provided in a facility characterization. This

data will include, sampling locations, and protocol, media sampled,

analytical methods, and concentrations and detection limits of
contaminants found at a facility. The data set should' be sufficient to '

define the extent, source, direction, and rate of movement of

compound-specific contaminant plumes.

Quantitative fate and transport models may have also been used at a

facility to further characterize contaminant plumes. 'If utilized, models

should be described as to their appropriateness, assumptions,
limitations, and theoretical conclusions.
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Evaluation

Limited information on characteristics and behavior of waste

components found in NPWA supply well NP-15 is provided. Insufficient
information is available to support a feasibility study for each of the
PRP facilities. For example, the information is insufficient to design

remedial alternatives or perform public health and environmental
assessments.

4.4 Hvdrogeologv

The collection of hydrogeologic information is a necessary part of
a remedial investigation because of the interrelations between geology,

i
ground-water occurrence and flow, waste sources and characteristics, and

the migration of contaminants. Versar recommends that the amount of
hydrogeologic information collected be sufficient to identify and

characterize all potentially impacted subsurface water-bearing zones or
aquifers, surface water bodies, and barriers to or conduits of

ground-water flow. This information is necessary to properly place

ground-water monitoring wells. The ground-water quality components of
the- recommended hydrogeological data set must be sufficiently detailed to

evaluate the occurrence and the distribution of contaminants in the

water-bearing zones or surface waters potentially at risk from
contamination. This is particularly important when an aquifer or surface

water body provides a local or regional source of potable water. The

investigation should outline the dimensions of any contaminant plume as

well.as its flow direction and estimated speed of migration.

4.4.1 Geology and .Soils :i

Needs . ;

Information on the lithologic and structural characteristics of the
local and regional subsurface should be obtained to adequately describe

the geology at each facility and in particular the zone of contamination.
Regional geologic information obtained from literature should not be the
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sole sources of information available and utilized for a remedial

investigation, as defined under CERCLA. However, this supplemental
information may be used to enhance or verify new information collected by

i
direct means, such as onsite borings, soil tests, and geophysical studies.

1

An adequate interpretation of geologic data includes (1) a review of

available drilling logs to identify major rock and soil types and water-
bearing zones, (2) the construction of representative geologic cross

sections from drilling log data, (3) the identification of any zones of
suspected high permeability or structures (e.g., fractures and faults)
likely to influence contaminant migration through the saturated zones,

(4) the definition of the local stratigraphic structure and its lateral
and vertical heterogeneities, (5) the acquisition of ;mineralogical and

geochemical information on the subsurface materials, 'and (6) the

determination of facility-specific soil properties including soil
composition and geochemistry, and hydraulic and engineering properties.

Any available geophysical survey information (e.g., seismic refraction

and inductive electromagnetic conductivity) should also be evaluated at

each facility to assist in the characterization of the subsurface

environment.

Evaluation

Stratigraphic characteristics including mineral composition, grain

size, aerial extent, correlation of units, and relative thickness of the
Brunswick and Lockatong formations underlying Zone of Contamination 2

were discussed thoroughly in the "Soil and Ground-Water Contamination

Assessment for Ametek/Hunter Spring Division of Hatfield, Pennsylvania;"
prepared by ERM (Ref. 3, p. 2-3, 2-4, Figure 2-2, 4-3 to 4-5).

Regional structural features, including folds, faults, and joints

and factures, were also presented in this study. ERM's study

characterized strikes and dips of area features, the superimposition of
anticlines and synclines on the regional strikes and dips, the joints

present in the Brunswick and Lockatong formations, the small scale faults
displacing the Brunswick and Lockatong, the large scale normal fault
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(Chalforit) which passes east-west through Hatfield and Souderton, and

fractures in the subsurface media (Ref. 3, pp. 4-3 to:4-5). The
information on the structural features and stratigraphic characteristics

was sufficiently detailed to allow determination of the basic geometry,

productivity, and occurrence of the aquifer in Zone of Contamination 2.
NUS Corporation (Ref. 2) presented a cross section of the Wissahickon

.well field, which depicts the inter-relationships between the lithologies
ranging from 150 feet below mean seal level (msl) to 400 feet above msl

.
(NUS, 1986b) . They also presented a map showing the aerial extent of

formations.

The structure of the bedrock underlying the Ametek facility, along
with its composition, grain size, strike, dip, and highly fractured
nature, were discussed in detail in the ERM three phase studies. Well

logs for the 12 monitoring wells, 6 percolation test wells, and 39 soil
borings were presented (Ref. 4, Appendix A, Ref. 5, Attachment A). The

type and properties of the soil and the depths to bedrock and ground

water could be determined from these logs. This information is detailed
enough to determine the natural flow of the ground water, predict the

major boundaries of ground-water flow, and define the! geometry of the

aquifer and its confining layers. i
i

However, the discussion of the geology underlying the Ametek
facility is incomplete. Unsaturated zone properties such as

permeability, degree of compositional variability, porosity, and moisture

eonto-nt, were not characterized.

The geology underlying the other PRP facilities (e.g., Waste
Conversion, Steiert, B&G, SPS, and Brooks Instruments) was not
characterized. Information on the structural features (e.g., folds and

faults, joints and fractures, interconnected voids) and stratigraphic
characteristics (e.g., thickness of rock units, unit correlation, mineral

composition, and grain size) is therefore needed for these PRP

facilities. These data can be generated from well logs.
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A general soil description, which included the composition and
relative thickness of the soils of the Montgomery County area was

discussed in ERM's investigation of Ametek. In addition, ERM
characterized soil types and locations for the Ametek!site (Ref. 3, p.

2-4). '

Thirty-nine "soil borings were taken at various localities on the

Ametek facility (Ref. 4, p. 3-1). One conclusion drawn from these
borings was the presence of soil layer at 2-4 feet below the ground

surface. This layer reportedly is 1-2 feet thick, very dense, and of low

permeability. However, the existence of this soil layer does not appear
to be supported by the boring logs or the results of the percolation

tests conducted in ERM's phase II study. Therefore, the possible

presence of a fragipan layer should be questioned.

Soil quality was measured by ERM using a number of methods,
including organic v.ipor. analysis, soil gas surveying, |and laboratory

analysis of soils from the soil gas survey and soil borings. ERM's

overall approach to characterizing and locating onsite soil contamination

'..Vis successful... However, the discussion of the soils !is incomplete.

More information on soil characteristics (e.g., water ;holding capacities,

chemical sorptive properties, biological activity) is :needed. Also soil
chemistry (e.g., solubility, ion exchange capacity, mineral partition

coefficients, and adsorption/desorption coefficients) should be
characterized. These data are necessary to predict contaminant movement

through the soils, and to estimate the effects of soil properties on

infiltration and retardation of leachates. This information can be
obtained by laboratory measurements (ASTM methods), leaching tests of the

borehole logs, and geophysical surveys.

Information on soil characteristics is not available for Waste

Conversion, Steiert, B&G, SPS, and Brooks Instruments.
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Ground-Water Hydrology and Quality

Needs ~:~ r • !

An adequate characterization of ground-water hydrology involves

locating laterally and vertically the water-bearing zones, confining
layers, and fractures; providing and correlating well: and boring log data
to determine the interrelationships of aquifers; determining the

distribution of ground-water elevations and developing flow nets
(horizontally and vertically, and preferably on a seasonal basis) to

determine? flow directions; determining hydraulic conductivity (or

transmissivities), porosity, aquifer thickness and boundaries, and

storage coefficients to determine specific discharge and flow velocities;

and determining ground-water discharge and recharge rates, including
localized sources and sinks of ground water. ;

Regional and local ground-water extraction for municipal, domestic,

agricultural, or industrial use should also be assessed in this section.

The characterization of ground-water quality involves identifying and

quantifying the contaminants present in each aquifer, mapping their

Jiiteral and vertical distribution, and determining the flux of the

contaminants from the study area to the regional ground or surface

waters. While characterizing water quality, the investigator should give

detailed attention to the drilling, installation, and development of

monitoring wells; sample collection, preservation, and processing
procedures; and methods of chemical analysis. :

Eva]nation •

Basic information on the ground-water hydrology for Zone of
Contamination 2 is discussed in ERM's three phase study, NUS's site

discovery of ground-water contamination in the North Penn area, and NUS's
Hazard Ranking System (Ref. 2). The potential pathway for the migration

of ground water was discussed in these^reports. However, more

information is needed on the rate of movement and recharge.
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The hydrologic information for the Ametek facility was discussed in
de-tail in the ERM's studies (Ref. 3, 4, 5). The presence of

interconnected void spaces and joints and fractures was confirmed. The

ERM studies characterized ground-water flow direction, hydraulic
conductivity in soils between 3-9 feet below ground surface, static water

levels in the onsite wells, and drawdown effects due; to variable pumping

conditions. Lateral and vertical variations in hydraulic conductivity

should be discussed in more detail. However, information on the rate and

location of recharge and discharge, hydraulic interaction between ground
water and surface water, and the degree of fracturing and its influence

on ground-water migration and rate of ground-water flow is lacking

sufficient detail to be useful for evaluation of remedial alternatives.

ERM sufficiently characterized ground-water quality for organics at
Ametek. This information could be used to determine exposure via ground

water, and to define the contaminant plume. ;

Limited ground-water information is available at this time for the

Waste Conversion"facility. The information that was: available included
results of monthly chemical analysis (Monthly Monitoring Report) for the

nine onsite monitoring wells and the sump located behind the plant

building (Ref. 13). However, the Monthly Monitoring Report did not
include the name of the person or company sampling the wells, the

procedures taken, or the name of the laboratory which performed the

analyses. . :

The results define the quality of. the ground water at. Waste

Conversion, but this alone does not define the quality of the ground

water in the vicinity of the plant site nor the potential for contaminants

to migrate offsite. In an area like North Penn where the ground water is
the major source for water and production wells are located near one

another, information on the depths, yields, and drawdown of wells is
needed. Because the Waste Conversion facility is located near the
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contaminated NP-15 NPWA well, the following ground-water information

should be developed:

• Aquifer boundaries and locations.
• Aquifer hydraulic conductivity and transmissivity.
• Direction of ground-water flow, including drawdown effects

created by area wells.
• Rate of flow
• Locations and rates of discharge/recharge.

Very limited ground-water information is available for the Steiert

and B&G facilities. A volatile halocarbon analysis Using EPA Method
502.1 was conducted by the NPWA (Ref. 2, HRS Refs 2 to 7, and 25).
However, the sampling location and source (i.e., production well,

monitoring well, faucet) was not provided. Submitted along with the

analysis was a copy of the quality assurance program that was followed.

More details are needed on the location of the sample source. Existing

data are insufficient to define the ground-water quality and the lateral
and vertical extent of the water-bearing zones. The information needed

to characterize Waste Conversion also is needed for the Steiert and B&G

facilities. - • - :

Information on ground-water hydrology and quality for the Brooks
Instruments" site was not avail-able.

4.5 Surface Water

Needs

The characterization of local and regional surface water is

extremely important for a facility remedial investigation.

Surface runoff may carry contaminants in dissolved or suspended

form; therefore runoff is a major potential pathway for the migration of
contaminants from a facility to nearby drainage channels where biota may

be adversely impacted as a result of water quality degradation. The
hydrologic characteristics of the drainage basin in which site runoff
occurs will influence the timing and magnitude of runoff events that can
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scour potentially contaminated stream bed sediments. The amount of
potentially contaminated ground water that discharges.; to a surface water

body may be affected by the interaction between the surface water and
ground water (particularly during storm events), bed material transport,

and flood potential. These issues should be discussed in each facility's

characterization.

Evaluation

The information concerning surface water for Zone of Contamination 2

is incomplete. Information on the regional drainage pattern, stream
stage of the local streams, ground-water and surface water interactions,

flood stage tendencies, average velocities, stream widths and depths,

channel elevations and surface water quality is not presented in any of

the filed documents for Zone of Contamination 2. This information should

be- developed to allow determination of offsite contaminant loading rates
and dilution factors in the receiving water (e.g., Neshaminy Creek,

Schuylkill River). . ;

ERM presented information on the water quality of the stream and

presence of manmade structures (Ref. 3, Table 4-2). However, ERM did not
characterize (i.e., depth, width, flow rate) the stream that transects

the facility !

A limited amount of surface water information was available for

Waste Conversion. This information characterized the quality of the

discharge stream just outside the facility's boundaries. However more

information is needed on" the topography, channel flow'pattern, tributary

relationships, surface water ground-water relationships, and surface
water quality to predict contaminant migration pathways and dilution
effects. . . . . . i

Information concerning surface water occurrence and characteristics

in proximity to Steiert, B&G, SPS, and Brooks Intruments was not

presented in the documents.
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A major potential pathway for the discharge of volatile and

dustborne contaminants from any facility is via the release of vapors or
particulates to air. Information on the specific contaminants present,
their concentrations and volatility, potential for release by fire,

explosion, evaporation, or industrial process, and the meteorological and
climatological conditions at the time of sampling is recommended at each

facility. This data is needed to assess the impact of hazardous

constituent releases on local air quality and the potential health and
environmental effects on receptors. :

Evaluation !

Ambient air monitoring using an HNu was performed by NPWA at Ametek
and SPS "(Ametek 1986, SPS 1986). Two areas of concern for air emissions

at Ametek included the TCE storage tank and the area next to the paint

storage shed (behind the building) where empty drums .were temporarily

bfcing stored. However, NPWA concluded that these areas at Ametek did not

present a threat to the local ground water. Ambient :air monitoring was
also performed at SPS (Ref. 25) where no major areas !of concern were

identified. Versar feels that the data generated from this air

characterization study is sufficient to have Identified the two areas of
concern at Ametek as potential "hot spots" for airborne VOC emissions.

However, data generated from this monitoring effort are not sufficient to

assess environmental or public health risks associated with these

emissions, or to evaluate potential for VOC contamination of the ground
water at Ametek and SPS. !

No ambient air monitoring has been performed at Waste Conversion,

Steiert, B&G, and Brooks Instruments.
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The collection of biological and ecological information is essentiali
to properly conduct the -endangerment and environmental!, assessments

performed either at the end of a remedial investigation or during a

feasibility study. These assessments should include information on the

local fauna and flora (especially endangered species and those consumed

by humans or found in the human food chain). The analysis of floral and
faunal information should concentrate primarily upon the dominant species

and their sensitivity/resistance to environmental change, the presence of

rare or endangered species, and any important interrelationships.

Evaluation

The available information identifies no critical! environments within

the North Penn area. The bald eagle (Haliaeetus leucbcephalus) and the

peregrine falcon (falco peregrinus), federally endangered birds, may be

found as transient visitors in the area. There are no critical habitats

for these birds in the North Penn area. The small whorled pogonia

(Isotria medeoloides), an endangered plant, may exist' in the North Penn

area. No information is available on the contaminant! lgvels found in
area flora or fauna; therefore, it is not possible to: assess

contamination of the food chain in the area.

4.8 Bench and Pilot Tests

Nc-c-da •

The specific need for bench and pilot studies is1 defined from an

assessment of what is known and what is required to establish the

feasibility of applying a technology. Considerations

following (EPA, 1985a):

may include the
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• What is. the level .of development of the technology? Has the
process, technique, or material been studied or used previously?
If so, what are the results?; ;

• What are the characteristics of the wastes/contaminants of
concern? i

• What is the cost savings anticipated from minimizing the risk
of failure at full scale?

I

Bench and pilot studies may be performed in the RI. Here, tests may

range from limited treatability studies, to screening of general
technology types in the FS to full evaluations of particular FS remedial

.
alternatives. In the FS phase, full-scale pilot studies may be needed to

dc-termine design and operating standards for the selected remedial
alternatives. . ' _ . . _ . - ;

Bench and pilot tests are sometimes required in a remedial

investigation so that sufficient data can be gathered! to select and

implement the appropriate remedial action. Examples of these include

physical testing of soil, aquifer tests, toxicological tests of local

biota, and leaching tests on soil and sludge samples.

Evaluation !

Bench and pilot scale testing has. been proposed but not performed

for several of the remedial alternatives under consideration at Ametek.

Ametek should evaluate the need for testing remedial alternatives or
technologies prior to their implementation.

Remedial alternatives have not been proposed at the secondary PRP

facilities in this zone. Consequently, no bench or pilot scale testing

has been proposed or performed. Again, the need for testing remedial
alternatives at these facilities should be assessed.
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4.9 Public Health and Environmental. Effects !

Needs

The remedial investigations should discuss the potential public

health and environmental impacts resulting from facility contamination.
i

The discussion on public health should summarize public health concerns
resulting from known hazardous constituents and contaminated areas or

resources at each facility in the zone of contamination. The discussion
on environmental impacts should include a review of the actual or

potential environmental .damage from releases of contaminants from the

site. Each discussion should address the relevant potential receptors
that may be adversely affected by site contamination, :such as human,

fauna, and flora (including endangered species), and the types of

exposure risks associated with each. '•

Evaluati on t

The available data are not sufficient for assessing the public

health and environmental effects of multi-media contamination emanating

from any PRP facility in Zone of Contamination 2. The concentration of

organics in soil at Ametek was characterized in ERM's .'Soil and
Ground-Water Contamination Assessment (ERM,'1986a, 1986b, 1987).

However, much more information is needed to perform exposure or risk.
assessments. This information might include concentrations, exposure
pathways and routes, dosage rates, and toxicological data. Also,

environmental concentrations of inorganic substances and their possible
effects were not characterized at any PRP facility in ;-the zone.
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5.0 EVALUATION OF REMEDIAL ALTERNATIVES

The feasibility study should be performed in three phases:
(1) development of alternatives (40 CFR Sec. 200.68 (f)); (2) initial

screening of alternatives (40 CFR Sec. 300.68 (g)); and (3) detailed

analysis of alternatives (40 CFR Sec. 300.68 (h)). The following

discussion presents the technical requirements for a feasibility study

and an evaluation of the available information concerning Ametek against
the technical requirements. No information was available for the other

PRP facilities. ;

5.1.. Development and Initial Screening; of Alternatives

The FS Guidance Document recommends that the development of

alternatives and the initial screening during each feasibility study

should, at a minimum, include each of six elements and that the
feasibility study should concisely summarize the results of each step.

The elements are discussed below.

5.1.1 General Response Actions ;

Needs " . !

The feasibility study should identify general response actions to

address site problems and pathways identified during the remedial

investigation and to meet cleanup goals and objectives. General response
actions considered should include the "no action" alternative as a

baseline against which other actions can be. measured. ' Examples of
general response actions include: containment, pumping, collection,

diversion, complete removal, partial removal, treatment, disposal,

alternative drinking water supply, and relocation of receptors.

Evaluation :

The potential response actions for contaminated soil might include

removal, treatment, containment, offsite disposal, and no action. For
contaminated ground water, the potential response actions might include

removal, containment, treatment, restrictions on use, :offsite disposal,
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and no action. The ERM assessment does not identify! response actions fGi-
ro-mediating soil and ground-water contamination at Ametek; however, ERM

did consider numerous technologies which fall into different general

response action categories (Ref. 3, p. 5-1). .
I

5.1.2 Possible Technologies

Needs

Possible technologies should be identified in each general response

action. The FS Guidance Document provides a list of! remedial
technologies to help ensure that all remedial technologies are

considered. The NCP (40 CFR Sec. 300.61(c)5) requires that response
actions rely on established technology, but also consider alternative and

innovative technology when feasible and cost effective.

Evaluation !

The ERM assessment identified the following possible technologies

for remediating contaminated soil and ground-water at Ametek:

• Soil excavation. '••

• Drying/volatilization beds involving the spreading of
contaminated soil on a pad and periodically exposing new surface
area to accelerate volatilization. i

• 111 situ soil washing involving periodic flushing of the
contaminated area with water to mobilize the contaminants out of
the soil and into the ground water for subsequent pumping to a
treatment system.. ;

• In-vessel air stripping of soil involving packing of
contaminated soil into a stripping tower where, air is forced
through the soil to accelerate TCE volatilization.

• Soil vacuuming involving installation of air.wells into areas
of local contamination and subsequent drawing of ambient air
through the soil to accelerate the volatilization of organics.

• In-vessel microbial degradation of the soil involving anaerobic
digestion of contaminated soils in a bio-reactor.
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• In situ micirobial degradation of the soil involving microbial
degradation within the soil column. !

• Offsite disposal.

• Air emission controls, including carbon adsorption and thermal
oxidation.

• Ground-water pumping
I

• Ground-water treatment, including at a Publicly-Owned Treatment
Works; or onsite using air stripping trickling filters, or carbon
adsorption. I

I

The identified possible technologies included both established

technologies and innovative technologies,
i

5.1.3 Screen Possible Technologies Based On Site Conditions

Needs . , . - . . . ! .

Possible technologies should be screened to eliminate inapplicable

and infeasible technologies based on site conditions. ' The NCP (40 CFR

Sec. 300.68 (g) 2) requires that alternatives must be feasible for the

location and conditions of the release, applicable to :the problem, and

represent a reliable means of addressing the problem. The FS Guidance

Document provides site and waste characteristics which may affect
selection of possible, technologies. For example, if a contaminant in

ground water is of low volatility and relatively soluble in water, then
air stripping of the ground water may not be a feasible remedial

technology. ' i

Eva! uat i.on ~ ~ _ !

The Phase I ERM Assessment (Ref. 3) performed a technical

feasibility evaluation of each of the technologies/alternative for

remediating soil and ground-water contamination. The technical
feasibility evaluation was based on qualitative information, literature

reviews, and engineering judgment. ERM concluded that, all of the
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technologies/alternatives are technically feasible for the site. Their
conclusions appear valid.based on the available information.

5.1.4 Assemble Technologies into Re.medial Alternatives

Needs

The remaining feasible technologies should be assembled into

remedial alternatives that address all site problems and pathways and

attain specific cleanup goals. The NCP (40 CFR Sec. 300.68(f)) requires

to the extent that it is both possible and appropriate, at least one

remedial alternative shall be developed as part of the feasibility study

in each of the following categories:

(i) Alternative for treatment or disposal at an offsite facility;
(ii) Alternative that attains applicable or relevant and

appropriate Federal public health and environmental
requirements; ;

(iii) Alternative that exceeds applicable or relevant and
appropriate Federal public health and environmental
requirements; :

(iv) Alternative that does not attain applicable or relevant
environmental requirements, but will reduce the likelihood of
present or future threat from the hazardous substances; and

(v) Alternative for no action. !

Evaluation !

The ERM assessment presented the following alternatives for

remediating soil and ground-water contamination at Ametek (Ref. 3, p.

5-1): !

• No action

• Soil drying/volatilization bed, carbon adsorption unit for
volatilized chemicals, containment using clay or synthetic lining
under the bed, and diversion of runoff.

• In situ soil flushing, ground-water pumping and treatment
(offsite, air stripping, trickling filters, of carbon adsorption)
of the ground water. '

• In-vessel air stripping of soil, air emission control and air
emission control (carbon adsorption or thermal oxidation).

-50-

300087



• Soil vacuuming, air emission control, ground-water pumping and
treatment. ;

• Anaerobic digestion of contaminated soil and air emission
control. ! •

• In situ microbial degradation. j

• Offsite disposal of soil, and ground-water pumping and
treatment.

The no action alternative and the offsite disposal alternative were

considered as required by the NCP. It appears, based! on available dataI
that alternatives were developed in accordance with EPA's criteria and

guidelines... _ . . ". ',

5.1.5 Eliminate Remedial Alternatives Based On Protection

Needs ._ _ .. . ;

The remedial alternatives that obviously do not adequately protect

the environment, public health, and public welfare, and that have

significant adverse impacts should be eliminated. The NCP (40 CFR

Sec. 300.68(g)3) requires that alternatives must effectively contribute

to the protection of public health and public welfarej and of environment

without significant adverse effects or limited environmental benefits.

Evaluation !

The phase I" ERM assessment performed a environmental limitations and

constraints evaluation of each of the alternatives (Ref. 3, pp. 5-1 to

5-10). The evaluation was based, on qualitative information, literature

reviews, and engineering judgment. ERM identified the limitations and

constraints and suggested valid solutions. This screening study appears
valid based on the available information.

5.1.6 Eliminate Remedial Alternatives Based On Cost

Needs

The remedial alternatives that are an order of magnitude higher in

cost than, other alternatives but do not provide significantly greater

environmental or public health benefits.or technical reliability should
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be eliminated. The NCP (40 CFR Sec. 300.68(f)l) requires that the cost

of implementing the remedial alternative be considered during the initial

screening of alternatives. :

Evaluation •

The phase I ERM assessment evaluated each of the alternatives based

on cost-effectiveness (Ref. 3, pp. 5-1 to 5-10). The evaluation was
qualitative and did not provide support for the generalizations.

5.2 Detailed Analysis of Alternative
I

Needs :

The NCP (40 CFR Sec. 300.68(h)) requires a detailed evaluation of
the limited number of alternatives remaining after the initial

screening. The NCP specifies that the detailed analysis of each

alternative shall include the following: i

• refinement and specification of alternatives in detail;

• detailed co^t estimation;

• engineering evaluation in terms of implementation, reliability,
and construetabi1ity;

• evaluation of effectiveness to protect public health, public
welfare, and environment; and !

• evaluation of any adverse environmental impacts.

The FS Guidance Document addresses this requirement with the
evaluation of five elements: (1) technical feasibility,

(2) institutional concerns, (3) public health, (4) environmental

concerns, and (5) cost.

Evaluation

The ERM assessment did not provide a detailed analysis of

alternatives. Unfortunately, .-the phase III ERM assessment concluded that
alternative 4 (in-vessel air stripping of soil) was most feasible based

on economics, risk, and technical issues and that further assessment
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would be made. A remedial alternative chosen on this basis may not be
the most technically feasible and cost-effective. The other possible

alternatives should be further evaluated. ;
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6.0 CONCLUSIONS AND RECOMMENDATIONS j

6.1 Summary of Program Data Deficiencies :

Versar evaluated available information concerning an area of

ground-water contamination in the North Penn, Pennsylvania known as Zone

of Contamination 2. The following sections summarize I the deficiencies
detected by Versar from the available information and discussed earlier

in this report. The evaluation was likely to identify deficiencies
regarding CERCLA guidelines because neither a remedial investigation (RI)

nor a feasibility study (FS)-have been conducted for any of the Zone of

Contamination 2 PRP facilities. ;

6.1.1 Site Characterization

Versar's evaluation of available information and 'data on site

characterization for PRP facilities in Zone of Contamination 2 generated
the deficiencies listed below. These deficiencies apply to the entire

Zone of Contamination, unless denoted otherwise by specific mention of a

PRP facility. :

• The site background information on Waste Conversion, Steiert,
B&G, SPS, and Brooks Instruments is insufficient to determine the
potential for release. |

• The available information on demographics and land use is
insufficient to determine populations at risk and the effects on
the local environment of contaminant releases from PRP facilities,

• The available information on natural resources; may be
insufficient to determine what influence, if any, contamination
may have on the lifestyle and economic stability of the local
inhabitants. - '

• The available information on climate makes it possible to
determine potential pathways and dispersion characteristics to
water supplies, but not to the atmosphere.

• The available information on topography is insufficient for
engineering design, proper evaluation of geology and
hydrogeology, and location of site features. '

• The available information on organic wastes for Ametek is
adequate. Further characterization of the paint shed and of
metal wastes is required, however.
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• The available information on wastes for Waste -Conversion is
adequate. [

• The available information on wastes for Steiert, B&G, SPS, and
Brooks Instruments is insufficient to select and design a
remedial alternative or to perform an exposure assessment.

• The concentrations of organics in the ground water are
adequately defined at Ametek.

• Information on the variability of bedrock composition for
Ametek is lacking.

• Information oh"soil, such as water holding capacity, chemical
sorptive properties, solubility, and mineral partition
coefficients for Ametek is lacking.

• Information on soil is not available for Waste Conversion,
Steiert, B&G, SPS, and Brooks Instruments.

• Interactions between surface water tributaries arid between
surface water and ground water are not addressed.

• Rate & location of recharge and discharge, and the rate of
ground-water flow, needs to be addressed at Ametek.

• Information on hydrogeology is not available for Waste
Conversion, Steiert, B&G, SPS, and Brooks Instruments.

• The information on the stream that transects Ametek is
incomplete .including the distance from this stream to the nearest
tributary and the stream's width and depth.

• Information on surface water is not available 'for Waste
Conversion, Steiert, B&G, SPS, and Brooks Instruments.

• Air monitoring at Ametek identified two areas of concern at the
facility, but was not adequate to predict exposures/risks for
receptor populations. ;

• No ambient air monitoring has been performed at Waste
Conversion, Steiert, B&G, and Brooks Instruments.

• No information is available on the contaminant: levels found in
zone flora or fauna to assess contamination of! the food chain.

• Bench and pilot tests of remedial technologies or alternatives
at Ametek have not been performed.
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• Insufficient information is available to complete environmental
and public health assessments for any PRP facilities in Zone of
Contamination 2. |

6.1.2 R em e d i a 1 Programs i ' .

Though the remedial assessment appears to have chosen a remedial

alternative for Ametek, a detailed feasibility study has not been
performed to determine the most technically sound and cost-effective

remedial alternative. Remedial assessments have not been conducted at

Steiert, SPS, Waste Conversion, B & G , and Brooks Instruments.

6 . 2 Summary of PRP Relationships to the Contamination

Six PRPs have been identified in Zone of Contamination 2 (NUS

1986a) . Ground water from wells on Ametek' s property is contaminated with
volatile organics (ERM, 1986a) , but the contamination has probably not

migrated off site because of a ground water cone of depression created by

the pumping of Ametek's production wells. The available information for

Waste Conversion, Steiert, B&G, SPS, and Brooks Instruments is not

sufficient to identify a relationship to the contamination in Zone of
Contamination 2.

6 . 3 Recommended Additional Studies ;'

Based on Versar's evaluation, Section 6.3.1 and 6.3.2 contain
recommendations to help the PRPs supply the additional information

necessary to comply with the NCP requirements and the RI/FS guidance. In

addition, Section 6.3.3 presents possible components of Versar's proposed

comprehensive hydrogeologic study of Zone of Contamination 2.

6.3.1 Site -Characterization

The recommendations concerning site characterization are summarized

below:

• Steiert, B&G, SPS, and Brooks Instruments should provide
additional information on site background addressing all the
deficiencies cited in Section 6.1.1 of this report. In addition,
a site hydrogeologic study identifying ground-water flow rates
and direction and soil and bedrock characteristics should be
conducted so that the actual potential for contaminant release
can be determined.
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• Waste Conversion should provide additional information on site
background addressing all the deficiencies cited in Section 6.1.1
of this report and perform a site hydrogeological study
determining direction of ground-water flow, s'oil characteristics,
and depth to bedrock. The actual potential for contaminant.
release and migration can then be determined.' This information
may be obtained from soil boring logs, depth to water
measurements in the existing monitoring wells, pump rate of the
NPWA NP-15 well which is close to the Waste Conversion facility.

• Ametek should develop a concise history of activities and
operations, collect the missing site characterization
information, characterize the environmental concentrations of
inorganics, and characterize soil parameters.

6.3.2 Remedial Programs :

A detailed feasibility study is needed for Ametek, after the

deficiencies outlined earlier in Section 6.1.1 are addressed, to determine

the most, technically sound and cost-effective remedial alternative. For

the secondary PRP facilities in Zone of Contamination 2, feasibility

studies may be needed after comprehensive RIs are performed.

6.3.3 Charactorization of PRP Relationships to the Contamination

Further hydrogeologic studies are needed to relate PRPs to the
contamination. '

The hydrogeologic study of the Zone of Contamination 2 should

identify existing municipal and private production wells in Zone of

Contamination 2 which would effect the ground-water flow. For each well

identified, the exact locations, pumping rates, depth of pumping intake,

construction, parameters, and date of installation should be determined.

Topographic maps and aerial photographs .should be obtained to perform a
i

fracture trace analysis. A stratigraphic survey should be performed to

determine stratigraphic variations in the contaminated zone.
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EXECUTIVE SUMMARY

To properly understand and evaluate the nature and extent of
ground-water contamination in Montgomery County, Pennsylvania, a review
of the local geology and hydrogeology is necessary. Stratigraphy,
aquifer characteristics, and the structural and geomorphic qualities of
the subsurface environment are important in interpreting ground-water
flow.

The following report provides an overview of regional hydrogeologic
parameters of concern with respect to known contamination of the North
Penn Water Supply. Rock strata are characterized by lithologic
properties, and by water-bearing characteristics. Structural features
are also outlined, and surface water and soil properties are discussed in
a section on regional geomorphology. Aside from a regional
hydrogeological picture, the importance of any localized subsurface
characteristics which may affect regional ground-water |flow patterns is

emphasized.
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1.0 INTRODUCTION
i

1.1 Location

Montgomery County is located in southeastern Pennsylvania and
occupies an area of 491 square miles. The county is situated northwest
of the city of Philadelphia and is surrounded by Berks, Bucks,
Philadelphia, Chester, and Delaware Counties. The Schuylkill River, the
county's major drainage basin, forms its southwestern border (see
Figure 1).

1.2 Physiography

Montgomery County lies within the Piedmont Physiographic Province, a
region of low hills and ridges with a topography that gently slopes to
the southeast. The county is further separated into two physiographic
sections of the Piedmont: the Piedmont Upland in the southern third of
the county, and the Triassic Lowland in the northern two-thirds. Surface
elevations within the county range from 200 feet to about 600 feet above
mean sea level. The topography is a result of both stream erosion and
differential resistance to weathering of the underlying bedrock
(Rima, 1955). Resistant lithologies form the ridges, which trend
northeast-southwest. Lowlands, comprising the majority of the county,
are underlain by less resistant bedrock.

The area is drained by the Schuylkill River and several smaller
tributaries. Streams generally follow the northeast-southwest trend of
the ridges. However, where a water gap exists in a ridge, stream flow is

I

to the southeast. (Rima, 1955).

1.3 Climate and Vegetation '

The climate of Montgomery County has been termed humid-continental,
with warm, humid summers and moderately cold winters. Average annual
temperature is 57eF, with an average monthly range from 32°F in January
to 77°F in July. Average annual precipitation ranges from 42 inches

—1—
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Figure 1. Location of Montgomery and Surrounding
Counties in Southeastern Pennsylvania.
(From Newport, 1973)
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in the southern portion of the county to 47 inches in the north, and is
generally evenly distributed throughout the year (Biesecker, 1968).. At
times, however, heavy thunderstorms will occur. Because soils in the
area have low infiltration capacities, much of the storm water runs off
and local flooding and considerable erosion can occur (USDA, 1967).

In terms of land use, most of the county has seen industrial and
residential development, but some farmland is still present. The
dominant vegetation is oak, hickory, and yellow poplar, and contributes
to considerable evapotranspiration. As much as 26 inches of the water

that falls annually is lost through evaporation or transpiration
(Newport, 1973).
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2.0 REGIONAL GEOLOGY

2.1 General Features

The bedrock of Montgomery County is exposed over much of the area
and represents a large portion of the geologic time scale, as the
stratigraphic column in Figure 2 indicates. Most of the county, however,
is underlain by Triassic formations of the Newark Group, the largest
'Triassic basin in the United States, extending from the Hudson River in
New York to Northern Virginia. It is these Triassic formations which are
most significant from a hydrologic standpoint. Their stratigraphy is
detailed in the following subsections. Water-bearing properties, well
yields, and water g^iality are discussed in Section 3.

2.2 Stratigraphy

The Triassic formations described are conformable units of
alternating sandstones and shales, with diabase intrusions in the
northern portion of the county. All formations bear water and are named
from oldest to .youngest, the Stockton Formation, the Lockatong Formation,
and the Brunswick Formation (Figure 3). In these units, the strata dip
to the west or northwest an average gradient of 20°, except near diabase

dikes, where dips up to 50° have been recorded (Hall, 1934). Based on
dip and outcrop width, the total thickness of the Triassic formations is
estimated to be greater than 18,000 feet (Rima, 1955).

2.2.1 Triassic Water Bearing Formations

2.2.1.1 Stockton Formation

The Stockton Formation consists of interbedded layers of sandstone
and shale, with an overall thickness of 6,000 feet near the Montgomery
County-Bucks County border. The beds dip to the northeast between 58 and
25°, and contain small normal faults and vertical joints scattered
throughout the county. Because of the varying lithology among beds, the
Stockton Formation has been divided into three members (Rima, 1962;
Newport 1973), each with slightly different stratigraphic characteristics.

-4-
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Pleistocene Pensauken Formation 0-10 areal extent.

Tertiary Sand and gravel; small
Pliocene t?) Sr>n Mawr Gravel 0-10 areal extent.

Clay and sand, highly
Metozuic colored: small areal «.
Cretaceous Patapsco Formation 0-10 tent.

Medium to coarse grain.
cd igneous rock, dark

Trial-lie tray, occurs at dikes
Diabase 5-1.KO and sills.

Shale, mudstone. iand«-
stone, and conglomerate

Brunswick Formation 9.000-16.000 bods: reddish-brown.

Argilliie. mudsione. and
shale: dark gray 10

Luckuiong Formation 0-2.000 black, thick bedded.

Shale and siitstone m
upper member: sand-
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Figure 2. Geologic Section for' Montgorriery County,
(From Newport, 1973)
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Lower Member

The lower, and thus oldest, member of the Stockton Formation
consists of red to gray, medium-to-coarse-grained arkosic sandstone and

I

conglomerate. Interbedded with this sandstone are numerous lenses of
silty, sandy red shale. The member is about 1,500 feet thick at the
Montgomery-Bucks County border, and gradually thins eastward.

Middle Member

The middle member of the Stockton Formation is comprised of brown,

red, and gray, fine and medium-grained arkosic sandstone, and thick beds
of red shale and siltstone. The largest member, this unit reaches a
maximum thickness of 4,200 feet near the Montgomery-Bucks County border,

and thins towards the west.

Upper Member

Quite different from the lower two members, the upper member
contains very fine—grained arkose and siltstone and is capped by an
extremely hard and resistant layer of red and gray shale (argillite).
Thinning westward, the upper member has a total thickness of
approximately 600 feet at the Montgomery-Bucks County border.

2.2.1.2 Lockatong Formation

Interfingering with the upper shale member of the;Stockton
Formation, the Lockatong Formation contains massive beds of medium to

dark gray argillite interbedded with thin beds of gray;to black shale,
siltstone and marlstone. Large amounts of analcime (up- to 40 percent)
are present along with dolomite, feldspar, clay, quartz, and scattered
pyrite (Longwill and Wood, 1965). Calcite is also quite common in
joints, of which there are not many and are narrower and more widely
spaced than in the other Triassic formations (Newport, 1973). In
Montgomery County, the Lockatong Formation reaches a maximum thickness of
4,000 feet at the Montgomery-Bucks County border, and thins to

-7-

300109



approximately 1,500 feet at the Schuylkill River on the southwestern
border of Montgomery County. Beds dip to the northwest an average of
20 degrees.

2.2.1.3 Brunswick Formation

The Brunswick Formation is the most extensive unit in the Triassic
basin. Dipping 20* to the north and northwest, it underlies over
300 square miles of Montgomery and Berks Counties. At the Montgomery
County-Bucks County border, it is approximately 9,000 feet thick and
thickens westward to a maximum of 16,000 feet. The formation consists of
thin, discontinuous beds of reddish-brown shale interbedded with
siltstone and mudstone. Marble-sized calcareous concretions and thin
layers of limestone are present in the Lansdale area (Rima, 1955).

The base of the Brunswick Formation interfingers with the Lockatong
and is composed of thick-bedded red argillite. The upper beds grade into
limestone breccias beyond Montgomery County's northern border.

As in the Lockatong Formation, fractures and joints in the Brunswick
are partially filled with calcite, but are wider and more extensive.
There are also several faults and diabase intrusions throughout the
formation (Rima, 1955).

2.2.2 Diabase Dikes and Sills \

In the northern part of the county, diabase dikes and sills of Upper
Triassic age intrude the Brunswick Formation. Dikes, igneous intrusions

which cut across bedding planes, are thin, between 5 and 100 feet, but
may extend as much as 75 miles laterally across the county. Sills follow
the bedding planes into which they were intruded. In Montgomery County,
sills have been documented to be greater than 1,000 feet thick in some
locations (Rima, 1955). Both dikes and sills are composed of very dense,
fine-grained black diabase containing 90 to 95 percent augite and
labradorite (Longwill and Wood, 1965). !
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2.3 Hydrogeology

2.3.1 General Features

All the formations in the Newark Group of Montgomery County are
considered aquifers. Each unit produces some amount of water, although
some lithologies are much better aquifers than others. Because these
formations are composed of consolidated rock rather than unconsolidated
sediments, ground water is present in secondary porosity features such as
joints, fractures, and faults. Those aquifers which are the best water
producers generally have the greatest amount of secondary porosity.

Confined (artesian) aquifers are 'the most extensive type of aquifer
in Montgomery County. Unconfined (water table) aquifers are also
present, but to a lesser extent, and normally occur in valleys. The
water table in shallow unconfined aquifers is usually close to the
surface in the valleys and rises toward the ridges, although at a lower
gradient than the rise in land surface. Hence, water levels are much
deeper below land surface in the ridges than in the valley areas
(Longwill and Wood, 1965).

As a result of the humid climate, seasonal evapotranspiration is the
biggest factor affecting water level fluctuations. Under typical
seasonal weather patterns, confined and unconfined water table elevations
decline during the growing season (April to October), and are recharged
during the remainder of the year. Recharge points may occur locally
along ridgetops or over broad areas where bedrock is close to the
surface. Deep artesian aquifers in the Triassic formations vary in size
and ground-water storage. Confined aquifers are normally, perched between
leaky silt or clay aguitards, drawing some of their water yield from thin
confining beds when pumped (Biesecker, 1968).

Formations in the Newark Group in Montgomery County are all
conformable units and interfinger with one another in gradational
contacts. As a result, the Stockton, Lockatong, and Brunswick Formations
are in good hydraulic connection. Ground water, and possible
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contaminants along with it, can migrate across the entire region because
confining beds also transmit water, although at slower rates than the
more permeable beds. Diabase dikes and sills are impermeable, except in
zones near the surface where weathering and fracturing have produced
solution channels. Impermeable zones of diabase intrude only small
portions of Triassic aquifers and do not have a large effect on
ground-water migration (Rima, 1955).

2.3.2 Stockton Formation

Although secondary porosity dominates water yields of this
formation, the degree of sorting and cementation in the three members of

.
the Stockton Formation also affects yields and capacities of
water-bearing units.

The middle member is the best water producer due to the presence of
well sorted sandstone beds with a high porosity. Wells penetrating the
middle Stockton member have an average yield of 131 gallons per minute
(gpm) (Newport, 1973).

The lower member is poorly sorted compared to the middle member and,

as a consequence of reduced porosity, yields from wells are lower,
averaging 106 gpm. The upper shale member of the Stockton Formation is
the poorest water producer, with yields from wells only averaging
19 gpm. The low-permeable sediments are too fine and compacted to have
greater yields (Newport, 1973).

Water quality for the Stockton Formation is generally good. Waters
are hard to very hard, with a medium hardness of 130 mg/1, and are of the
calcium-bicarbonate type, reflected by their neutral-to-alkaline pH
(ranging from 7.2 to 8.5). Median total dissolved solids (TDS) content
is 200 mg/1 (Koester and Miller, 1982).

2.3.3 Lockatong Formation

The Lockatong Formation is the poorest source of ground water in the
sedimentary rocks in the Triassic Basin of Montgomery County. The shales

-10-
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and mudstones of the formation are fine-grained and too densely compacted
to have any significant permeability. In addition, the joints and.
fractures that can hold water (secondary porosity) are narrow and widely
spaced (as outlined in Section 2.2.2). As a result, wells tapping the
Lockatong shale yield only 4 to 40 gpm of water (Newport, 1973).
Furthermore, because the Lockatong Formation is a resistant shale and
forms the ridges in the area, unconfined water tables are naturally low,
and also cannot receive direct recharge from the low-lying streams. The
quality of water from the Lockatong Formation is generally good, however
the water is hard (median hardness 220 mg/1) and moderately alkaline as
in the Stockton Formation. Total dissolved solids content averages
300 mg/1 and values for pH average 7.8 (Koester and Miller, 1982).

2.3.4 Brunswick Formation

The Brunswick Formation also has small grain size and low primary
porosity, but secondary porosity from fractures and joints makes the unit

a good source of ground water. Joints are wide and extensive and many
are vertical, which allows for good recharge percolation (Newport,
1973). Well yields in the Brunswick vary between 100 and 200 gpm due to
variable bed thickness (affecting transmissivities) and variable degrees
of jointing. Lens-type deposition also causes variability on an areal
extent. Generally, production wells penetrating the Brunswick Formation
deeper than 200 feet will have yields between 100 anrjl 200 gpm, and as
high as 350 gpm. It is believed that above 200 feet, joints are often
plugged with clay, thereby reducing permeability (Longwill and Wood,
1965). Water quality of the Brunswick is similar to that of the

Lockatong Formation, with median TDS content at 300 mg/1 and a median
hardness of 220 mg/1. Average pH is 7.3 (Koester and Miller, 1982).

2.4 Structural Features

The structural geology of Montgomery County is not complex. Rock
strata dip uniformly to the north and northwest between110° and 35°,
except where diabase dikes have intruded, increasing the dips of

-11-
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sedimentary strata up to 50° (Hall, 1934). These zones of igneous
intrusion are found principally in the northern part of the county, where
several broad synclines and anticlines are also present, creating
alternating outcrops of the Brunswick and Lockatong Formations. The axes
of the synclines and anticlines trend northwest-southeast.

The rock units contain many scattered, relatively small faults, and
three major fault zones (see Figure 4): (1) a fault running east-west
along the southern boundary of the Stockton Formation running into Bucks
County, (2) a series of faults displacing the basal contact of the
Stockton Formation, and (3) the Chalfont Fault, an east-west normal fault
with a 3,000 foot displacement, running between Hatfield and Souderton.

Joints and fractures, as mentioned earlier, are the most extensive
structural features of the Montgomery County rocks. Vertical jointing is
prominent in the Brunswick Formation, where they intersect in vertical
planes and are on the average only 6 inches apart. It is this extensive
jointing that '• as generated the high secondary porosity of the Brunswick
Formation. Joint systems are similar in the Lockatong shale, but are

narrower and more widely spaced. The Stockton Formation has joints and
fractures both perpendicular and parallel to bedding planes, and are well
distributed in the formation (NUS Corporation, 1986).

2.5 Geomorphology

2.5.1 General Features

The principal geomorphic features of Montgomery County are gently
rolling hills and low-lying areas, with an overall gentle slope to the
southeast. Resistant lithologies form the ridges throughout the county.
In the southern portion of the county, ridges in the Stockton Formation
run parallel to strike and are underlain by conglomerates. Depending on
the thickness of the underlying resistant beds, the ridges may be broad
or narrow (Rima, 1962). In the northern part of Montgomery County, the

resistant argillite of the Lockatong Formation and intrusive diabase form
the ridgetops in a series of northeast-southwest-trending anticlines.

-12- •

300114



Figure 4. Geologic Map of the Newark Group in
Southeastern Pennsylvania (From Rima.

1962) 300115
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Lowlands occupy most of the county and indicate the former presence
of less resistant lithologies now eroded by fluvial, alluvial, or aeolian
erosion processes.

2.5.2 Drainage

Montgomery County is drained by tributaries of the Delaware River
(Figure 6). As much as 15 to 21 inches of annual precipitation
(approximately 33 percent) goes to streamflow (Rima, 1955). In the
southern two-thirds of the county, Wissahickon and Towamencin Creeks flow

to the southwest and empty into the Schuylkill River. The Schuylkill
River forms the southeastern border of Montgomery County.

In north-central Montgomery County near the Bucks County border,
Neshaminy Creek flows to the northeast and then turns southwest,
ultimately emptying into the Delaware River. Most of the northern and
central portions of the county are drained by the Perkiomen Creek and
Skippack Creek drainage basins which flow southwest, combine, and
discharge into the Schuylkill River. !

Because of the county's erosional topography, which is directly
related to folding of the underlying bedrock, drainage patterns run

parallel to the ridges, generally trending northeast-southwest. In some
areas within Montgomery County where ridges are breached (water gaps),
streams flow to the southeast.

2.5.3 Soils ,

As the soil map in Figure 5 illustrates, county-wide soil
characteristics vary greatly. In the study areas of north-central
Montgomery County, however, two soil associations predominate. In
Lansdale and Souderton Townships, the Reaville-Penn-Klinesville
Association is found. These soils, weathered from red!shales, are
reddish brown in color. Slopes range from level to steep (up to
25 percent) and depth to bedrock ranges from 10 inches to 3 feet where
this soil association dominates. Permeability is low due to clay
content, and these soils remain saturated during much of the year (USDA,
1967).

-14-
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The second predominant soil group in the north-central part of the
county, the Abbottstown-Readington-Croton Association, occupies
irregularly shaped regions. Soils of this group are also reddish brown,
weathered front red, black, and brown argillites of the Lockatong
Formation, and contain coarse shale fragments. Slopes are gentle or
nearly level, and depth to bedrock varies between 3 to 8 feet. As with
the previous soil association, the Abbottstown-Readington-Croton soils
have moderate to low permeability and often have a high moisture
content. Vadose zone ground-water flow is further hindered by fragipans,
densely compacted layers in the soil profile that are virtually
impermeable to infiltrating water, and even root growth (Brady, 1974).
Fragipans in the soil zone are scattered throughout the study area in
north-central Montgomery County and do not seem to have any consistent
spacial distribution within the study area. However, where known to be
present, they should be considered when determining local hydrogeological
conditions. Fragipans result mainly from heavy compaction rather than
high clay content or cementation. They occur in lenses and can be
several inches to several feet thick. Fragipans block vertical water
movement. On slopes, ground water can flow along the surface of a
fragipan (Buol, 198.0).
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3.0 HYDROGEOLOGY OF NORTH-CENTRAL MONTGOMERY COUNTY ;
i

On a regional scale, Montgomery County can be considered a single
watershed that discharges into the Delaware River. The drainage pattern
empties into one source and, ignoring some spatial variability in well
yields, the three Triassic formations (Stockton, Lockatong and Brunswick)
can be considered as an interconnected aquifer system with no significant
aguicludes or aguitards. However, a more localized hydrogeologic
assessment is necessary when studying specific contamination sites in
north-central Montgomery County, as ground-water flow is likely to be
affected by local heterogeneities. Joints and fractures! in the bedrock
and fragipans in the soil" zone may be widespread throughput the study
areas. Due to thin soil zones and the presence of macropores in the
bedrock from joints and fractures (secondary porosity), there may be
direct hydraulic pathways for contaminants at the surface to infiltrate
down to the deeper bedrock aquifers. Similarly, proximity to a fault
will likely distort water elevations and ground-water flow directions and
ultimately affect contaminant migration pathways.

Contamination problems close to a stream would need to take into
account site-specific ground water-surface water hydraulic interactions.
Variability of soils over smaller areas could affect the local
hydrogeological framework and is a further variable in the
characterization of contamination in a specific area. Consequently,
although regional geology and hydrology will be fairly" similar in the
region, the hydrogeology of each zone of contamination should be
interpreted and evaluated on a local level with available site data and
then related to a regional perspective. Available relevant
site-specific geology for each zone of contamination has been outlined in
Section 2.4 of the main report.

-18-
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4.0 SUMMARY :

Montgomery County, Pennsylvania, in the Triassic Lowland and
Piedmont Upland Physiographic Sections, is a well-drained region of
undulating ridges and valleys. The county is underlain by shales and
sandstones of the Newark Group, namely the Stockton Formation sandstones
and conglomerates, the Lockatong Formation argillite, and the Brunswick
Formation shale, with diabase intrusions in the northern regions of the
county.

All three sedimentary formations are aquifer units with water
storage predominately in joints and fractures. Water-bearing capacity
varies among the formations due to the variability in sediment sorting
and compaction and the degree of jointing and fracturing. The Brunswick
Formation is the most extensively jointed of the three sedimentary
formations. Wells tapping the Brunswick Formation produced water yields
in excess of 200 gpm. The Stockton Formation has well-sorted
lithostatigraphic beds and fairly extensive jointing. Yields from
production wells tapping the Stockton Formation average 130 gpm. The
Lockatong Formation is densely compacted and joints are generally narrow
and widely spaced; consequently yields from wells are much lower,
averaging less than 40 gpm.

The aquifer characteristics of each formation (hydraulic
conductivity, porosity, storage) are fairly consistent county-wide, yet

local differences related to fracture density and soils require that
site-specific hydrogeologic investigations be performed when
characterizing a zone of contamination. Local relationships such as

proximity to faults, streams or pumping centers and variability of soils
may vary from the regional hydrogeologic parameters discussed here.
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Site Name; North Penn Area
TDD No.; F3-8512-31

2.0 THE SITE

2.1 Location

The North Penn area is located primarily in central Montgomery County. The area
includes the Perkiomenville, Collegeville, Lansdale, and Telford quadrangles. An
3.5-mile radius is utilized to encompass the study area. The center point of the
radius is located about 1,000 feet south of the Pennsylvania Turnpike, Lansdale
Interchange (see map, page 2-2). The radius includes the above-mentioned area
plus a portion of south central Bucks County, and the eastern portion of the
Doylestown and Ambler quadrangles. These areas are not served by NPWA but are
of concern since they lie within a 3-mile radius of several contamination plumes
(see map, page 2-3). The total area of concern is 227 square miles.^

The study area includes the metropolitan areas of Lansdale, Souderton, Unionville,
Harleysville, Mainland, Kulpsville, Colmar, Fortuna, Skippack, Creamery, and
Center Point. These towns are of primary concern since NPWA supplies water to
these towns. Rural areas lie between these towns. Some are supplied by NPWA
and some rely on private wells (see appendix B).MO

Other metropolitan areas within the 8.5-mile radius include Norristown, Trooper,
Collegeville, and Sellersville. These areas are within the area of concern but rely
on groundwater sources other than NPWA .for water.MO
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i Site Name; North Penn Area
TDD No.; F3-S512-31

3.0 ENVIRONMENTAL SETTING

3.1 Water Supply

This study involves NPWA; therefore, their service district is of major concern. A
distribution map of NPWA is included in appendix B. Areas between NPWA
distribution lines rely on private wells for water, except for Hatfield Borough,

i i
which has a municipal supply utilizing groundwater. NPWA presently utilizes 53
wells, which produce an average yield of 3.6 million gallons per day (mgd). An
additional 1.6 mgd are purchased from Keystone Water Authority and North Wales
Water Authority to meet daily demands. In 1984, NPWA customers included 13,384
domestic, 557 commercial, 164 industrial, 78 public, and 1 utility, with an average
demand of 5.2 mgd. The majority of the NPWA distribution system is
interconnected; however, there are 6 satellite Systems within the NPWA
distribution system (see appendix B).l

NPWA has IS wells that are contaminated with VOCs, Nine of the IS wells have
i

V-OC concentrations above the proposed limits of 5 ug/1 for TCE and 10 ug/1 for
PCE, suggested by EPA. Five of the 9 wells that are over the proposed limit are
inactive. The remaining 4 wells are either treated or mixed with cleaner water to
bring the VOC concentration level below the prpposed limit. NPWA loses
approximately 0.6 mgd of available water due to VOCicontamination.1

Other public water suppliers in the 8.5-mile radius study area include Hatfield
Water Department, North Wales Water Authority, Telford Qorough Water
Authority, Schwenksville Borough Water Authority, Lower Frederick Township
Water Company, Collegeville-Trappe Joint Water Works, and Keystone Water
Company. These municipalities primarily use groundwater for public A'ater supply,
with the exception of Keytone Water Company, which has surface water intakes
outside the study area.20 :
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Site Name; North Penn Area
TDD No.: F3-8512-31

3.2 Surface Water

The study area is situated in the Schuylkill River drainage basin. Major creeks
which flow through the study area into the Schuylkill River include Perkiomen
Creek, Skippack Creek, Neshaminy Creek, Wissahickon Creek, Towamencin Creek,
and Indian Creek. These creeks flow predominantly south to the Schuylkill River,
which in turn flows southeast to the Delaware River. Surface water is not used for
public water supply in the study area.^2

3.3 Geology and Soils

The North Penn area lies entirely within the Triassic Lowland Section of the
Piedmont Physiographic Province. Topography of the area is characterized by a
gently sloping upland ranging from an altitude of 500 to 200 feet above mean sea
level (MSL). The relief in the area probably reflects the resistance to weathering
of the underlying bedrock. This differential weathering formed northeast-
southwest trending ridges of resistant rock and intervening lowlands from the less
resistant rock. The majority of the study area occupies the lowlands. Streams in
the area are found in topographic low areas and collectively form a dendritic
drainage pattern. Stream flow is generally northeast-southwest, parallel to the
principal topographic features.17*1^ ;

nocks of Triassic age underlie the study area (see map, page 3-4). These rocks,
known as the Newark Group, form the largest Triassic Basin in the eastern United
States, extending from Nova Scotia to North Carolina. The basin was formed in a
postorogenic depositional environment. Rocks of the Newark Group are generally
red conglomerate, arkose, sandstone, siltstone, argillite, and shale, locally, with
interbedded basaltic lava flow and intruded diabase dikes and sills. The Newark
Group has been divided, proceeding from oldest to youngest, into the Stockton,
Lockatong, and Brunswick Formations. The Brunswick and Lockatong Formations
are of primary concern in the study area, since all contaminated areas are
underlain by these 2 formations.ll»l$
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Site Name; North Penn Area
TDD No.; F3-S512-31

The Brunswick Formation consists generally of 'soft reddish-brown shale,
interbedded with reddish-brown sandstone, and siltstone. The shale beds are locally
sandy and silty and interbedded with gray, brown, and greenish shale. Shales of the
Brunswick Formation-consist primarily of feldspar, illite, chlorite, quartz, and
calcite and are locally micaceous. The fractures within the Brunswick are
commonly filled with calcite and quartz, with occasional occurrence of barite and
pyrite. Beds are generally thin with irregular and discontinuous bedding
planes.15,17,18

The Brunswick Formation is relatively uniform, although some facie changes have
been documented. In the Lansdale area, thin limestone conglomerate, limestone
pebbles in a shaly matrix, subcrop. In addition, some beds of calcareous sandstone
have been reported to occur within the Brunswick. The limestone conglomerate
and calcareous sandstone units are unimportant to this study since they are very
localized and discontinuous.

The Brunswick Formation is reported to reach a thickness of 9,000 to 16,000 feet in
the area. The rocks generally strike N 45° E to N 55° E and dip 5 to 15 degrees
northwest in the study area. Near the base of the Brunswick Formation, the rock is
a tough, thick-bedded red argillite and is interbedded with dark-gray argillite of
the Lockatong Formation. The Brunswick also grades laterally into the Lockatong
Formation. 15,17,18

The Lockatong Formation subcrops over a small portion of the study area,
principally south and southeast of Lansdale, in the Souderton area, and in 2 thin
bands in Salford Township. The Lockatong Formation consists principally of
medium to dark gray argillite, interbedded with thin beds of gray to black shale,
siltstone, and marlstone. The Lockatong consists of up to 40 percent anacline,
along with dolomite, feldspar, and clay. Fractures are commonly filled with
quartz, calcite, or pyrite. Bedding is generally massive, with an average dip of 10
degrees toward the northwest. The Lockatong is up to 4,000 feet thick. 15,17,18
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Site Name: North Penn Area
; TDD No.; F3-S512-31
i '

The Stockton Formation subcrops in the southernmost section of the study area.
The Stockton Formation, which underlies the Lockatong Formation, consists of 3
distinct members: the lower member consists of coarse, arkosic sandstone and
arkosic conglomerate; the middle member consists! of medium-grained arkosic
sandstone; and the upper member consists of red shale, siltstone, and very fine-
grained arkosic sandstone. The thickness of the Stockton Formation ranges from
1,000 to 6,000 feet.l V6

A diabase sill intrudes the Brunswick Formation in the northwestern portion of the
study area. The diabase is medium to coarse grained, greenish gray, and consists of
90 to 95 percent labrodorite and augite. The sill is estimated to be in excess of
1,000 feet thick. Near the diabase sill, local metamorphism of the Brunswick
Formation has occurred. The shales of the Brunswick Formation are altered to
dark, tough hornfels in the metamorphic zone. The width of the altered zone in the
study area averages about 1

A major, structural feature in the study area is the Chalfont fault. This fault is
about 4.5 miles north of Lansdale and generally trends east-west. The Chalfont
fault and its associated faults appear to have significant vertical and lateral
displacement, as seen by the truncation of the Lockatong Formation along the fault
(see geologic map, page 3-4). H»IS ^

Soils

General soil associations in the study area include the following:

Reaville-Penn-Klinesville Association is a shallow to moderately deep, well drained
to somewhat poorly drained soil, which is generally underlain by shale and found on
rolling uplands.12,13

Abbottstown-Readington-Croton Association is a deep, moderately well drained to
poorly drained soil, generally underlain by shale and sandstone, and found on
undulating uplands. 12, 13
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Lawrenceville-Chalfont-Doylestown Association is a deep, moderately well drained
to poorly drained soil that is generally formed in wind-blown silt deposits and found
on undulating uplands. 12,13

Lehigh-Brecknock-Croton Association is a moderately deep to deep, poorly drained
to well drained soil, which is generally underlain by metamorphosed shale and found
on uplands. 12,13

i
i

These 4 associations are generally level to sloping and are found on undulating
uplands. The location of the 4 associations does not correlate with the location of
the contaminated areas or possible responsible parties.

3.4 Croundwaters

Groundwater in the North Penn area is obtained primarily from the Brunswick
Formation. The Brunswick Formation is composed of very fine-grained rock;
therefore, primary porosity is very

Groundwater flow is largely through secondary openings that were developed after
the deposition of the strata. These secondary openings are usually bedding planes,
fractures, and joints. Bedding plane fractures are usually narrow and contribute
little to the total permeability of the formation. Of greater importance are joints
and fractures which criss-cross throughout the beds.; Those openings comprise a
network through which water may flow. The number and size of these openings
vary laterally from bed to bed. Lithologic differences within the lens-shaped
deposits of the Brunswick Formation also contribute to lateral changes in flow.
Therefore, the interconnected network of openings provided by joint, fractures, and
bedding planes may be locally altered by structural anomalies and/or lithologic
differences.^^7

Therefore, aquifer parameters of the Brunswick Formation may vary greatly from
place to place. Depth to water-bearing zones and direction of groundwatef flow
are 2 factors which vary £ro:n place to place throughout the Brunswick Formation.
The -/.triable nature of Brunswick aquifers is shown in well depths (65 to 6-iS feet)
a.id -. ields (-V to 55 gallons per minute (3pm)).!4»15,i 7
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The lithology and structure of the Lockatong Formation are similar to the
Brunswick Formation. Groundwater flow is largely through secondary openings,
bedding-planes, fractures, and joints. Since fractures are smaller and more widely

i

spaced in the Lockatong Formation than in the Brunswick Formation, wells drilled
into the Lockatong generally have lower yields than those drilled in the
Brunswick.^ 5,16

There is substantial formation contact and interfingering between the Lockatong
and Brunswick in the North Penn area. These contact areas generally have a
greater number of fractures. Fractures enhance secondary porosity; thus, there is
more groundwater flow. Wells drilled in these areas generally have greater yields
than those drilled solely in the Brunswick Formation. 14,15,17

NPWA wells in the study area penetrate the Brunswick and/or Lockatong
Formations. Well depths range from 216 to 668 feet. All wells are constructed as
"open holes," which means that the well is cased only from the surface to 20 to 50
feet into bedrock. The rest of the well (bottom of casing to total depth) is not
ĉ sed; therefore it is "open." This method of well construction allows the well to
draw groundwater from all saturated openings encountered by the borehole in the
uncased (open) zone. A summary of NPWA wells and j some well logs can be found
in appendix D.'»̂

Two additional formations are encountered in the study area, diabase and the
i

Stockton Formation. The water-bearing characteristics of these rocks will be
discussed briefly, since they are of lesser concern for the purposes of this study.!!

Groundwater flow in the diabase is also through secondary porosity. The best
water-bearing area in the diabase is in the highly weathered upper zone, generally
less than 100 feet below the surface. Well yields from the diabase range from 0.1
to 50 gpm; the average yield is 3

Ground A-ater flow in the Stockton Formation occurs in pore spaces between the
grains and secondary openings in the rock. The lithology and -;o.-ting it" the
Stockton contribute to the primary porosity. This Xrnary, intergr jnular porosity
enables the .Stockton Fomation to be the most produicti/r; aqijiforojs fjrn 'tcion In
the study area.l5>16
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In general, groundwater flow is difficult to predict throughout the study area due
to variable secondary porosity. The difficulty of predicting groundwater flow is
enhanced by industrial and municipal wells which pump large quantities of water.
A cone of depression generally forms around these wells, interfering with the
normal movement of groundwater. However, with proper data collection and
testing, groundwater flow on a local level may be predicted.

3.5 Climate and Meteorology

This area of Pennsylvania is generally considered to have warm humid summers,
moderately cold winters, and ample rainfall. Temperatures generally range
between 0°F to 100°F, with an average yearly temperature of 54°F. Summers are
warm, with an average of 25 days per year when temperatures rise above 90°F. In
general, winters are comparatively mild, with an average 101 days with minimum
temperatures below the freezing point.! 2,13

i
Precipitation is well distributed throughout the season. The greatest monthly
variation in precipitation (2 inches) occurs between the wettest month, August, and
the driest month, October. Annual precipitation ranges from 43 to 47 inches in the
study area. This yields a net average annual precipitation of 17 inches per

3.6 Land Use

Land use throughout the 227-square-mile study area varies. Most of the land is
still farmed, although an increasing number of riew housing developments is
depleting the farm land. Some recreational and undisturbed woodlands are also
located in the study area. In addition, there are metropolitan and industrial
pockets located throughout the area, such as the boroughs of Lansdale and
Souderton.
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3.7 Population Analysis

The greatest population densities in the study area are found within town and
borough limits. These' areas include, but are not limited to, Lansdale, Souderton,
Telford, Hatfield, Harleysville, Collegeville, North Wales, and Norristown. The
NPWA serves approximately 52,000 people.!

3.8 Critical Environments

There are no critical environments within the study area. Two federally
endangered birds may be found as transient visitors in the area. They are the bald
eagle (Haliaeetus leucocephalus), and peregrine falcon (Falco peregrinus). There
are no critical habitats for these birds in the study

In addition, the small whorled pogonia (Isotria medeoloides), an endangered plant,
may exist in the study area.!'
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4.0 AREAS OF CONTAMINATION

if.l Introduction

Through the available information search, 12 areas of VOC contamination have
been identified. The contaminated areas were identified by employees of NPWA.
EPA and PA DER performed work at some of the contaminated areas following the
initial discovery by NPWA. Therefore, NPWA resources, along with EPA and PA
DER files, were utilized to identify contamination plumes and potentially
responsible parties. '

NPWA has 18 contaminated wells throughout 9 of the112 contaminated areas. The
remaining 3 areas were discovered and mapped solely by testing private wells. All
12 areas are discussed in the following sections. The discussion includes location
and mapping of contaminated areas, wells located in each area, and potentially
responsible parties of VOC contamination.
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4.2 Area 1

Area 1 lies within the Souderton Borough limits in the Telford quadrangle (see map,
page 4-3). The area is served by NPWA and there are; no known home wells in the
area. PCE contamination was discovered in this area in August 1979. Service of
NPWA well S-9 was discontinued at that time. Present PCE concentrations in well
S-9 are up to 24.7 ug/1, exceeding the proposed PCE limit of 10 ug/1. During a
recent pump test, PCE concentrations fell from 24.? ug/1 to 10.6 ug/1 after 24
hours of pumping (see page 4-4). In addition, NPWA well S-10 is contaminated with
PCE with concentrations ranging from 1.2 ug/1 to 2.6 ug/1 (see page 4-5)!.

Both wells S-9 and S-10 are 300 feet deep. Well S-9 has a permitted capacity of
144,000 gallons per day (gpd), while S-10 is permitted for 115,200 gpd. NPWA wells
S-2 and S-S, located north and south, respectively, of the contamination plume, are
not contaminated to date (see page 4-2).!

According to NPWA officials, potentially responsible parties for the PCE
contamination include Gentle Cleaners, Incorporated, Granite Knitting Mills,
Incorporated, and the Parkside Apartments. Gentle Cleaners, a dry cleaning
service, is a known user of PCE. Gentle Cleaners is located at the topographic
high north of the plume, thus establishing a natural pathway for contaminant
movement to the low-lying areas of S-9 and S-10. Granite Knitting Mills,
Incorporated is also a known user of PCE.- The well ori their property is reported by
NPWA'to be contaminated with 61 ppb of PCE. In addition, a dry cleaning service,
now Parkside Apartments owned by Paul Derstein, is believed to be a potentially
responsible party. The dry cleaners may have had art underground storage tank for
PCE. Field identification of this tank was not verified by NUS FIT III. The
Parkside Apartments are located about 100 feet south of S-9; thus, they are a
likely additional source of the contamination problem.!

Considering the topography of the area, it can be hypothesized that there is a
natural pathway for contaminant movement fro:n Gentle Cleaners and Granite
Knitting Mills to S-9 and 5-10. Considering the concentrations of PCE in the
Granita Mills well, there is a decreased concentration gradient moving downslope
from the Granite Mill -veil. This supports the theory of contaminant move nent
frcrn upslope (Gentle Cleaners and Granite Knitting Mills) to lo-v-hin^ urca^ (5-9

and 5-10).
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CONCENTRATIONS

>500 ug/L

100 ug/L - 500 ug/L

25 ug/L - 100 ug/L

5 ug/L - 25 ug/L

°-5 ug/L - 5 ug/L

2 GRANITE KNITTING MILLS INC.
3 PARKSIDE APARTMENTS

FROM REFERENCE 5

i CORPORATION
A Halliburton Company
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'-9 F-UnPlNS TEST, I96a
HlN Fft ug/L

-uCATION DATE START SAMP > PCE C-1.2-OCE TCE 1,1,1-TCA
i-9 TEST, l HIM 27-Jan-aa 0.017 2bl 24.7 0.7 0.7 -.0.5

-1 £-9 TEST, 10 nlH 27-Jan-S6 0.17 262 16.6 O.b 0.6 <0.5
S-9 TEST, I HOUft 27-J*n-86 I . 2a3 13.7 0.5 0,5 <.0.5
5-9 TEST, 7 HRS 28-Jin-B6 7 272 10.6 0.5 <0,5 0.5

- S-9 TEST, 24 HRS 28-J*n-66 24 . 275 10.B <0.5 <0.5 0.6
S-9 TEST END 29-Jiri-o6 45 282 13.6 <O.S <0.5 O.a

S-9 PUMPING TEST -- PCE LEVELS
CONDUCTED 1-27-80 TO 1-29-S6

g
at-
uozoo
o 8 - PERCHLOROETHYLENEa.

10 20 30 40
HOURS FROM START OF TEST

r P , , 4"4 300148From Reference 1



S-10 RESULTS FOR 1955 ug/L
'•IE DAY i SAMPLE I TCE PCE 1,1,1-TCA
•Jan-SS 7 63 0.7 1.5 <0.5

..-Jdn-55 21 146 <0.5 2.1 <0.5
li-Feo-65 42 354 \0,5 . 1.9 <0.5
-5-reo-a5 56 443 <0.5 2.3 <0.5
ll-fUr-35 70 532 - <0.5 2.4 <0.5
25-ftar-35 84 e>82 <0.5 1.7 <0.5
22-Apr-aS 112 S34 <0.5 1.5 <6.5
•Jo-rtay-35 126 971 <0.5 1.8 <0.5
2u-fUy-S5 140 1063 <0.5 2.1 <0.5
03-Jun-85 154 1160 <0.5 2.2 <0.5
17-Jun-35 166 1247 <0.5 1.9 <0.5
:4-Jun-85 175 1286 CO.5 2.6 <0.5
oa-Jul-65 189 1351 <0.5 1.2' <0.5
22-Jul-bS 203 1466 <6.5 1.8 <0.5
uS-Aug-aS 217 1534 <0.5 2.3 0.6
l9-Aug-85 231 1645 <0.5 1.8 O.o
63-S*p-a5 246 1759 <0.5 2.0 <0.5
U-5ep-a5 259 1853 <0.5 2.2 0.5
07-Oct-65 260 1954 v,0'.5 1.3 <0.5
2l-Oct-85 294 2123 <0.5 l.d <0.5
04-HOV-35 306 2202 <0.5 1.3 <0.5
09-0ec-o5 343 2539 vO,5 -1.7 <0.5
30-Dec-a5 364 2o70 <0.5 2.4 <0.5

S-10 PCE RESULTS - 1985

2.8 -
2.6 -
2.4 -

\ 2.2 -
o»
3 2 -*~* *

§ 1.8-
5 1.6-ce
S 1.*-
LJy 1.2-
§ 1-
u _ _o O.8 -CL.

0.6 -

0.4 -
0.2 -

0 100 200 300 4OO
DAY # 1935

" '»»•*«'•'•»<=•' 4-5 ; 300149
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4.3 Area 2

Area 2 lies within Hatfield Township in the Telford quadrangle (see map, page W).
This area is served by NPWA and some residents rely on private wells. Three
'distinct contamination plumes have been discovered within plume boundaries. Of
major concern in area 2 is NPWA well NP-15. VOCs were first reported in this
well in 1982. In 19S5, the highest contaminant levels in NP-15 were 4.4 ug/1 1,1-
dichloroethylene, 19.2 ug/l 1,1-dichloroe thane, and 4.9 ug/1 1,1,1-trichloroethane
(see page 4-8). 1,1-Dichloroethane is a transformation product of 1,1,1-
trichloroethane. Well NP-15 is 500 feet deep and permitted for 144,000 gpd.1 The
proposed limit for 1,1-dichloroethylene is 7 ug/1 and for 1,1,1-trichloroethane it is
200 ug/l. The proposed limit for 1,1-dichloroe thane has not been set.

Potentially responsible parties for the VOC contamination around NP-15, as
identified by NPWA, include Waste Conversion, Incorporated^ and B and G
Manufactures ConTpaTiy. Waste Conversion is a known handler of these VOCs and
has been reported, by previous employees, to have a sloppy operation. B and C
•Manufactures, which was previously 3ed Manufacturing, is also believed to be a
contributor to the contamination problem near

Another problem in this area exists around the Ametek Corporation facility. Wells
on Ametek property are contaminated with TCE in excess of 500 ug/l. An
additional identified contamination plume exists along Township Line Road. This
plume is located northwest of SPS Technologies, Incorporated and west of A.
Steiert and Sons, Incorporated. SPS Technologies is a;known user of TCE and may
be contributing to the contamination problem in this area. It is unknown if Steiert
and Sons, Incorporated, a brush manufacturer, uses VOCs. They have been

i* •"'••identified as a potentially responsible party because their operation is very sloppy.
Lagoons and uncovered drums are randomly located throughout the property, and
stressed vegetation has been noted. This area is of concern because it is near NP-3
which, to date, is contaminated with 4 ug/l of TCE.1

j

Area 2 is a large area of contamination. Of inajor concern is NP-15, which is an
important production well. The contaminants found in NP-15 suggest '-Vaste
Conversion, Incorporated is the major responsible party in tu.;5 area.

4-6
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NP-15 RESULTS FOR 19&5 x"-' ug/L ^
DATE DAY I SAMPLE It 1,1-DCE 1,1-DCA 1,1,1-TCA

Feb-85 42 345 1,5 —— l.a
flar-85 66 493 2.5 —— 2.6

'il-n*r-85 70 529 2.3 —— 2.6
14-fUr-65 73 545 2.1 —— 2.0
i5-ttar-85 74 546 . 1.3 8.3 2.4
lfl-Mar-85 77 564 1.0 8.2 2.0
:5-MAr-85 84 675 1.4 8.8 2.3
15-Apr-85 105 768 1.7 9.8 2.7
22-Apr-85 112 826 1.5 8.5 2.3
06-May-85 126 964 2.1 10. I 2.7
20-May-85 140 1056 2.5 11.2 3.2
u3-Jun-B5 154 1153 2.9 12.5 3.5
17-Jun-eS 168 1239 3.3 12.4 3.3
24-Jun-BS 175 1278 3.0 12.5 3.e
ua-Jul-85 189 1345 4.1 13.8 3.6
22-Jul-85 203 1459 1.7 11.8 3.9
05-Aug-85 217 1527 2.4 11.9 3.7
19-Aug-85 231 1638 2.5 11.3 3.5
03-Sep-85 246 1752 3.6 15.8 4.2
16-5ep-S5 259 1645 ,î V 16.6 4.7
07-Oct-bS 280 1947 3.3 16.5 4^5
2l-Qct-85 294 2115 4.3 17.2 C5Z2-
04-NOV-65 308 2192 3.1 16.0 3.7
09-D*C-85 343 2529 3.9 17̂ 4 4.0
30-Dec-55 3o4 2664 4.3

<

NP-15 RESULTS - 1985

400

o 1,1,1-TCA r»AA4*4
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Site Name; North Penn Area
i TDD No.; F3-3512-31

1.0 INTRODUCTION

1.1 Authorization

NUS Corporation performed this work under Environmental Protection Agency
Contract No. 63-01-6699. This specific report was prepared in accordance with
Technical Directive Document No. F3-8512-31 for the North Penn Area site
located in north-central Montgomery County, Pennsylvania.

1.2 Scope of Work

NUS FIT III was tasked to perform a high priority site discovery using available
information, from the North Penn Water Authority (NPWA), EPA, and the
Pennsylvania Department of Environmental Resources (PA DER). Presented herein
are the findings of the available information search. ;

1.3 Summary

NPWA is a major water supplier in central Montgomery County. In 1979, NPWA
discovered that S of their production wells were contaminated with the volatile
organic chemicals (VOC) trichloroethylene (TCE) and tetrachloroethylene (PCE).
These contaminated wells were shut down to prevent additional contamination of
the distribution system. The discovery led to the initiation of an cxtensi/e
research program by NPWA to locate the potential sources and responsible par ties
of the VOC contamination. In addition, PA DER and EPA have conducteJ studies
in the North Penn area.

i

It was determined by FIT III that there are 12 distinct areas of ground-water
contamination in the North Penn area. NPWA has veils in 9 of the 12

i

contaminated areas. To date, IS of 53 NPWA wells are contaminated by VOCs.
After reviewing EPA and PA DER files, meeting with officials from NPWA, and
conducting a rsconnai.i5.ince of the study irei, a l i s t 1 of 51 poto.ni illy riip-i-o.^ie
parties .v is ;:oinpilc'J. The aroaa >( ^jroun.'i.v it T : >nt j -ii.-i i t i - < i i , '.?:. \
contaminated wells, inu potentially r'jspo.'ijibk pjrtios [or I!1.? WC i-.v,-^.:,..-.^:i-,.-,

j

ire pre»_MitetJ heroin. ''•> -:tion - •Jis-.jssc.-s .̂ jch onm-iil i.ttio.i pian^ -,r:± . \
I ..^..'^- C ... . - . ̂  f .',. , ~ > . . . , ' . '"•> Ya. i ̂ . •. J'_ k . w. i } >! O '.*.'• i fc i : .'....I .u f J i . . J -.O> l k .;, : 11 f^ _; .'.' . . . \ \ " ' . '•

potentially ru-jpo:isi!)le parti'.*.> id»viti f;(-'d. '
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Area 3

Area 3 is situated in Towamencin Township in the Telford and Lansdale quadrangles
(see map, page 4-10), Three distinct plumes exist within the proposed plume
boundary for area 3. Two NPWA wells are contaminated in this area.

Contamination of NPWA well NP-5 was discovered in 1980. PCE concentrations inI

NP-5 ranged from 1.5 ug/l to 5 ug/l in 19S4 and 1985 (see pages 4-11 and 4-12).
NP-5 is 630 feet deep and has a permitted capacity of 504,000 gpd. I

Contamination of NPWA well NP-33 was also discovered in 19SO. TCE
concentrations in NP-33 have ranged from 6.6 ug/l to 13.2 ug/l in 1985, well above
the proposed limit of 5 ug/l (see pages 4-13 and 4-14). NP-33 is 560 feet deep and
has a permitted capacity of 216,000 gpd. The concentration of TCE in NP-33 has

I
been increasing steadily in this past year.

i

Another known contaminated area lies between NP-5 and NP-33. This area is
located in an industrial park area. Known users of TCE and/or PCE in the area are
Greene Tweed Company and Nice Bearings. At this time, it is difficult to attribute
the contamination at NP-33 and NP-5 to Greene Tweed or Nice Bearing. However,
considering the topographic high of these industries and the fact that Nice Bearing
has a surface discharge pipe in the rear of their building (toward NP-33), these
industries could be the responsible parties for the VOC contamination of the NPWA
wells. In addition, NPWA feels Met-Pro Corporationi Pecora Chemical Company,
and Penn Fishing Tackle Company may be potentially responsible parties in area

Additional study of this area is being conducted by NPWA. They are sampling wells
between Green Tweed Company and Nice Bearings Division and NP-5 and NP-33 to
better establish the contamination plume and concentrations. The compilation of
these data should give NPWA a better understanding of contaminant movement and
potentially responsible parties in the area.
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CONCENTRATIONS

>500 ug/L

100 ug/L - 500 ug/L

25 ug/L - 100 ug/L
t

5 ug/L - 25 ug/L

0.5 ug/L - 5 ug/L

AREA 3
(no scale)

1 GREENE TWEED COMPANY
2 NICE BEARING DIVISION OF SKF INDUSTRIES
3 MET-PRO CORPORATION
4 PECORA CHEMICAL COMPANY
5 PENN FISHING TACKLE COMPANY

FROM REFERENCE 5 and 8 ! __

| Q A Haliidurton Company
4"10 i 300154
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NP-5 RESULTS FOR 1984 ug/L
"ATE DAY i SAMPLE t TCE PCE

-Jan-64 3 4 0.3 2.6
./-Jan-54 9 28 0.3 3.6
ls-Jin-84 Id 60 0.4 2.7
23-Jan-84 23 93 <0,3 2.9
20-J4n-54 30 115 0.. 4 3.1
!3-Feb-84 44 181 0.3 2.3
27-Feb-B4 53 234 <0.3 2.3
l2-M*r-B4 72 264 0.6 2.2
22-fUr-84 32 322 0.4 2.0
09-Apr-84 100 455 1.5 2.6
23-Apr-B4 114 539 0.2 1.8
07-««y-84 128 605 0.3 2.3
2l-Hay-84 142 696 0.2 1.6
Oo-Aug-34 2i9 987 0.3 2.7
27-Aug-84 240 1103 <0.5 2.7
22-Qct-84 296 1316 <0.5 4,2
12-Nov-84 317 1448 <0.5 4.8
26-Nov-34 331 1548 0.8 4.5,
lO-Dec-84 245 1665 0.8 4.4

.. NP-5 fttSULTS FOR 1985 ug/L
DATE DAY • SAMPLE I TCE PCE
" -Jin-85 21 133 <0.5 2.3

Feb-B5 42 343 <O.S 2.3
'.j-Feb-85 56 438 <0.5 2.9
ll-MAr-85 70 528 <0.5 2.9
22-Apr-85 112 625 <0.5 1.9
G6-Hay-B5 126 963 <0.5 2.9
20-««y-35 140 1055 <0.5 3.1
03-Jun-e5 154 1151 <0.5 3.6
l7-Jun-B5 leu 1233 <0.5 4.0
24-Jun-85 175 1277 <0.5 4.3
03-Jul-o5 139 1344 <0.5 2.5
22-Jul-85 203 1458 . <0.5 4.0
OS-Aug-eS 217 1526 <0.5 3.6
19-Aug-oS 231 1636 <0.5 3.8
03-Sep-B5 246 1751 <0.5 5.1
io-Sep-65 259 1844 <0.5 4.2
07-Qct-85 280 1946 <0.5 2.7
21-uct-85 294 2144 <0.5 3.7
J4-Nov-65 308 2201 <0.5 2.1
09-DBC-85 343 2528 <0.5 3.2
10-Dec-85 364 26a3 <0.5 1.5

300156
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NP-33 RESULTS FOR 1964 ug/L
E-ATE DAY n SAMPLE I TCE PCE

-Jan-34 3 7 6.9 <0.3
-Jan-54 9 31 9.5 0.3

:3-Jan-54 23 95 7.2 '.0.3
3-j-J*n-S4 30 119 o.7 - <w0.3
Oa-Fe&-o4 37 143 7.1 <0.3
l3-Feb-34 44 182 7.1 <0.3
27-Feb-34 58 238 7.2 0.5
l2-rtar-34 72 266 7.5 0.3
2i-rUr-S4 60 325 8.0 0.3
09-Apr-34 loO 458 10.3 0.3
23-Apr-64 114 542 6.8 <0.3
07-Hay-84 128 606 8.1 0.3
2l-May-84 142 699 7.a <0.3
27-Aug-34 240 1106 6.8 <0.3
22-Oct-84 296 1318 9.2 0.8
12-NOV-84 317 1451 8.7 <0.5
20-NOV-84 331 1551 8.7 ' <0.5
10-Dec-84 345 laoS 7.1 0.8

r.r-33 RESULTS FOR 19a5 ug/U
DATE DAY I SndPLE « TCE PCE
07-Jan-aS 7 61 6.6 <0.5
2l-Jan-a5 21 137 9.4 CO.5
!3-Feb-85 44 392 7.7 <0.5

-Feb-85 56 441 7.7 <:0.5
-Mar-85 70 530 7.1 <0.5

r:5-rtar-S5 54 678 7.0 0.5
22-Apr-BS 112 829 7.9 <0.5
Os-rtay-BS Ho 967 8.7 <0.5
20-May-S5 140 1059 9.1 <0.5
J3-Jun-85 154 1155 12.6 <0.5
17-jun-85 loa 1241 9.5 <0.5
24-Jun-SS 175 1282 8,5 <0.5
/s-Jui-oi 139 1348 10.3 <0.5
i2-Jul-35 2u3 . .1462 . 11.5 <0.5
•J5-Aug-85 217 1530 9.a <0.5
l9-Aug-35 231 U41 8.9 <0.5
J3-Sep-d5 24o 1755 11.7 <0.5
lo-Sep-55 259 1848 12.1 <0.5
07-Oct-65 250 1950 11.4 <0.5
M-uct-85 294 2119 9.3 0.5
J4-NQV-55 303 2195 13.2 <0.5
09-Dec-35 343 2533 11.8 <0.5
3o-Dec-a5 3a4 2666 11.2 <0.5

*3
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Site Name; North Penn Area
TDD No.; F3-8512-31

Area H

Area 4 is situated in Hatfield Township within the iTelford quadrangle (see map,
page *f-16). The area does not involve any NPWA wells. Residents within the
contamination plume rely on private wells or are supplied by NPWA. Several
residential wells have concentrations of TCE above the proposed limit of 5 ug/l. I

i
The potentially responsible party in this area is Reclamation Resources.
Reclamation Resources was operated by Leroy Beaver as a waste conversion and
disposal operation. Mr. Beaver has recently sold the property to Cunther Regan,
who built apartments on the property.l»2,3

In April 1983, NPWA tested the well at Reclamation Resources and 2 other home
wells. The well at Reclamation Resources was contaminated with ISO ug/l TCE,
and 16 ug/l PCE. Both home wells were above the limit for TCE of 5 ug/l.1

It appears Reclamation Resources has contaminated residential wells in the area.
T-he public water system is readily available to individuals still utilizing private
wells for their water supply.
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SD̂ LE IQQ ug/L - 500 ug/LU ' s-Z" • /• -'̂ - '+
25 ug/L - 100 ug/L

5 ug/L - 25 ug/L

0.5 ug/L - 5 ug/L

1 RECLAMATION RESOURCES

FROM REFERENCE 5

AREA 4
(no scale)

CORPORATXDN
A Halliburton Company
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Site Name; North Penn Area
TDD No.: F3-8512-31

4.6 Area 5

Area 5 is situated in Hatfield Township and Montgomery Township within the
Telford quadrangle (see map, page 4-18). The majority of the area is not served by
NPWA, but relies on private wells or is served by North Wales Water Authority.
NPWA well NP-21 lies within the contamination plume. Contamination of NP-21
was first discovered in August 1979. TCE concentrations ranged from 1.6 to 19.8
ug/l during 1984 to 19S5 (see pages 4-19 and 4-20). NP-21 is 500 feet deep and has
a permitted capacity of 854,000 gpd.1

I

Several potentially responsible parties have been identified in this area including
American Electronic Laboratories (AEL), Cas Spring Company, Brown, Boveri
Electric, and Linberg Company.*»2

Information generated by NPWA to establish the contamination plume, along with
investigations conducted by PA DER and EPA, indicated that AEL is the major
potential responsible party in the area. Monitoring wells on AEL property have
concentrations of TCE in excess of 500 ug/l. The contaminants have moved from
AEL primarily to the south and west, thus contaminating NP-21 and probably some
home wells in the area. 1>2>3

EPA has named Linberg Company and Brown, Boveri Electric as users of TCE
and/or PCE. In addition, Gas Springs Company uses TCE, which is delivered by
Baron Blakeslee Division of Allied Chemical Company. On 1 occasion, an NPWA
employee saw a Baron Blakeslee tank truck leaking TGE onto the ground at the Gas
Springs facility.1^

AEL is presently working with PA DER in an effort ,to correct the contamination
problem in and around their facility. If home wells in the area are found to be
contaminated, public water supply is available (see map in appendix 3).

4-17
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CONCENTRATIONS

>500 ug/L

100 ug/L - 500 ug/L

25 ug/L - 100 ug/L

5 ug/L - 25 ug/L

0.5 ug/L - 5 ug/L

AREA 5 (no scale)

2 GAS SPRING COMPANY
3 BROWN, BOVERI ELECTRIC ____ ' ^^

4 LINBERG COMPANY ~5= |\!U£3

FROM REFERENCE 5 and 6 ——— CORPORATOR
Q A HalliDurton Company
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NP-21 RESULTS ruft 1984 ug/L
-HE DAY I SAMPLE » 1,1-DCE C-1.2-OCE 1,1,1-TCA ; TCE

-Jan-84 3 5 0.6 0.2 5.3 ; 10.8
-Jan-64 9 29 0.7 <0.2 ft.4 11.2

23-Jan-84 23 • 94 2.3 0.2 5.6 11.0
30-J«n-S4 30 116 0.3 0.2 5.6 10.6
02-Feb-84 33 132 0.8 <0.2 5.5 10.2
06-Feb-84 37 144 0.8 0.3 5.3 10.2
10-Feb-84 41 165 0.8 0.2 5.5 10.0
13-F*b-84 44 189 0.9 0.2 5.4 10.4
lo-Feb-84 47 194 0.8 0.5 ' 5.2 9.9
2l-Ftb-84 52 209 0.8 0.2 4.5 8.1
27-Feb-84 58 237 1.3 0.2 8.9 14.2
!2-«4r-B4 72 265 1.2 0.3 8.9 10.2
19-rUr-84 79 297 1.3 1.2 9.3 8.9
20-M*r-84 80 311 1.3 0.2 9.5 3.9
2s-rUr-84 86 324 3.0 0.5 10.1 8.3
09-Apr-84 100 456 1.7 0.3 13.S 9.9
23-Apr-84 114 540 2.5 0.2 13.5 8.1
07-fUy-B4 128 606 2.1 0.2 • 11.4 10.1
2i-rUy-B4 142 697 0.9 0.2 9.4 9.4
Oo-Aug-84 219 988 1.2 0.2 14.6 , 13.5
27-Auq-84 240 1104 1.0 <0.5 12.1 i 8.6
3l-Aug-34 244 1124 1.1 <0.5 9.5 10.5
22-Oct-S4 296 1317 1.5 <0.5 9.0 11.2
l2-Hov-B4 317 1450 2.0 <0.5 7.4 9.4
26-NQV-84 331 1549 1.7 <0.5 7.1 9.1
l-Oec-84 345 1666 2.0 <0.5 5.5 10.5

HP-21 RESULTS FOR 1955 ug/L ,
DATE DAY I SAHF'lE t 1,1-DCE C-1.2-OCE 1,1,1-TCA ' TCE
07-Jan-a5 7 60 2.1 <0.5 9.4 10.5
21-Jan-85 21 135 1.3 <0.5 7.3 13.2
ll-Feb-85 42 346 1.4 <0.5 5.1 7.6
25-FftO-SS £a 439 1.5 <0.5 6.3 9.T
13-rUr-SS 72 543 .7 <0.5 7.0 12.2
25-rUr-55 34 677 ' .4 <0.5 9.0 lu.8
22-Apr-85 112 528 .2 <0.5 8.3 .8.3
Uo-rUy-85 126 966 2.5 <0.5 12.0 19.£
20-rUjr-a5 140 1057 .2 <O.S 4.8 U.O
u3-Jun-a5 154 1154 .3 <0.5 7.1 13.7
l7-Jun-S5 loo 1240 0.7 <0.5 6.0 !9.6
24-Jun-b5 175 1280 0.3 vO.5 3.9 7.8
03-Jul-dS 169 1347 0.9 <0.5 5.7 B.D
22-Jul-35 203 14oO <0.5 <0.5 6.4 J 1 . 7
05-Aug-85 217 1529 <0.5 <;0.5 5.0 ;5.1
l9-Aug-S5 231 1639 <0.5 <0.5 4.1 i2.l
03-Sep-uS 24e 1754 0.5 <0.5 4.B :5.5
lo-Sep-35 259 Io4o <0.5 <0.5 4.o .l.o
u7-Oct-85 280 1949 1.1 <0.5 3.9 11.7
21-Oct-aS 294 2117 0.5 . <0.5 3.8 7.7
*-Nov-o5 308 2193 <0.5 <0.5 3.0 7.5
/-Dec-65 343 2531 <0.5 <>0.5 . 4.0 |9.o

JO-Dec-o5 364 2oo5 -.0.5 <0.5 3.2 'fl.S

. »" Fro .1 Ref .-rence 1 4-20 ; jUUl
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Site Name: North Penn Area
TDD No.; F3-8512-31

| «———————•••B̂ —̂—B.̂ -.—————————•

4.7 Area 6

Area 6 is situated predominantly in the borough of, Lansdale and extends into
Hatfield Township, Towamencin Township, and Upper Gwynedd Township. The area
is located in the southern Telford and northern Lansdale quadrangle (see map, page
4-24). This area has the greatest areal extent and contamination concentrations
within the North Penn study area. VOC contamination of groundwater was
discovered in this area in August 1979. NPWA wells L-S, L-9, L-10, and L-25 are
not in use due to high levels of VOCs. NPWA well L-23 exceeds the proposed limit
for TCE of 5 ug/l and would require treatment for continued use. In addition,
NPWA well L-21 is located near the plume and is contaminated with TCE, although
the concentration is below the proposed limit. 1

NPWA well L-S is the most contaminated well in the area. Chemical contaminants
include vinyl chloride (15 to 45 ug/l), TCE (300 to 2,000 ug/l), PCE (150 to 800
ug/l), cis-l,2-dichloroethylene (200 to 1,200 ug/l), 1,1,1-trichloroethane (15 to 50
ug/l), and 1,1-dichloroethylene (10 to 15 ug/l) (see page 4-25). L-S is presently
treated with a carbon-activated filter and discharges into the sewer. L-9 has TCE
contamination ranges of 28 to 190 ug/l and a PCE contamination range of 4.7 to
172 ug/1 (see pages 4-26 and 4-27). L-10 has TCE and PCE contamination of 25
ug/l. L-25 has TCE contamination of 34 ug/l and a PCE contamination of 12 ug/l.
L-23 has a TCE concentration of 10.4-30.4 ug/l (see page 4-2S). The maximum
concentration of TCE in L-21 to date is 1.3 ug/l (see page 4-29).1

Potentially responsible parties in area 6 include 3.W. Rex Company, 3ohn Evans1
Sons, Incorporated, Keystone Hydraulics, Royal Cleaners, Eaton Laboratories,
Lansdale Transportation, Andale Company, Philadelphia Toboggan (now HGH
Corporation), and Precision Rebuilders.1!2

The Keystone Hydraulics property was previously owned by the Allied Chemical
Plant, and 3.W. Rex owned the property prior to Allied. All 3 industries probably
contributed to the VOC contamination in the area and in particular to well L-8,
located across the street from the plant. In addition, Eaton Laboratories, a known
user of TCE, is located near L-8. 3.W. Rex is also believed to have contaminated
the groundwater at its present location, on Eighth Street (see map, page 4-24). 1»2
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Site Name: North Penn Area
: TDD No.; F3-8512-31

3ohn Evans1 and Philadelphia Toboggan, now owned by HGH Corporation, are
believed to be the major sources of VOC contamination in the northeastern section
of the plume. Concentrations of TCE are above 500 ug/l around and between these
facilities.1»2 •

Royal Cleaners and Lansdale Transportation, now owned by Lansdale Realty, are
believed to be the responsible parties for the PCE contamination plume. This
plume is mapped separately and is located northeast of the main plume. The
concentration of PCE in groundwater near Royal Cleaners is greater than 100
ug/U.2

Andaie Company, located on Hancock Street outside the plume, may also be a
potentially responsible party for VOC contamination. Andaie is a known user of
TCE, although there is not a remarkable groundwater; contamination problem at or
near their facility. *>2

Precision Rebuilders, who now occupy the building used by K and K Laundry, may
be a responsible party. Wells at their facility were reported by EPA to be grossly
contaminated. It is difficult to determine if Precision Rebuilders or K and K
Laundry, or both parties, are responsible for the contamination. *»2

In addition, Crystal Soap and Chemical Company, Decision Data Computer
Company, Skee-Ball, and American Olean Tile Company could be potentially
responsible parties of VOC contamination, but little is known about their
operations at this time. Lehigh Valley Farms-Atlantic Processing, Incorporated
may be a responsible party. TCE contamination Was recently detected in their
wells, but it is difficult to identify them as a party since the plume appears to be
moving slowly toward their facility (southwest). William Wilson's Sons is located in
the southern section of the plume and may be a potentially responsible party.1*2

It appears that the VOC contaminants have moved from their origin in the northern
section of the plume southwest where L-9, L-10, and L-25 are located.1

4-22 300166



', Site Nametjjorth Penn Area
TDD No.; F3-8512-31

Improper handling and disposal of VOCs has caused a major groundwater
contamination problem in the industrial borough of Lansdale. NPWA has 6 wells
contaminated with VOCs in this area. At this time, L-8, L-9, L-10, and L-25 are
out of service due to-VOC contamination. Together, these wells have a permitted
capacity of 489,600 gpd. Water from L-8 is presently treated at the well head,
then piped to the wastewater treatment plant for additional treatment. Water
from L-23 exceeds the proposed limit for TCE of 5 ug/l and would require
treatment for continued use. L-23 has a permitted capacity of 144,000 gpd.
NPWA well L-21 is contaminated below the proposed limit and has a permitted
capacity of 86,400 gpd. Potentially responsible parties for the VOC contamination
for this area have been named and their approximate locations have been mapped
on page 4-24.
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t
'/f

•̂">
%̂^

\{

V

<,>if
/*
>

>500 ug/L

100 ug/L - 500 ug/L

25 ug/L - 100 ug/L

5 ug/L - 25 ug/L

0.5 ug/L - 5 ug/L

(no scale)
1 J.W. REX COMPANY 8 H.G.H. .CORPORATION
2 JOHN EVANS' SONS, INC. 9 PRECISION REBUILDERS
•••HnHMpM* MO AMERICAN OLEAN TILE COMPANY
4 EATON LABORAf6"RlES 11 DECISION DATA COMPUTER COMPANY
5 ROYAL CLEANERS 12 SKEE-BALL
6 LANSDALE TRANSPORTATION 13 WILLIAM WILSONS' SONS
7 ANOALE COMPANY 14 LEHIGH^ VALLEY FARMS

15 CRYSTAL SOAP AND CHEMICAL CO.
FROM REFERENCE 5 and 8 !
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L-8 PUMPING TEST - JANUARY 1986.
MAJOR CONTAMINANTS

trichloroathyUn

c\t— 1.2—dlchloro«thyl«n«

p«rchloro«thyl«n«

0 TO 101 HOURS

o.:: 0.4 o.e 0.8 1.2 1.4 1.6 1.8
0.0

LOG TIME
Q TCE T c\t-1.2-DC£ » PCE

L-8 PUMPING TEST - JANUARY 1986
MINOR CONTAMINANTS

vinyl chloridtt

1,1,1 — trichloro«thon«

1.1 — dlchloro«thyl»n<

O TO 101 HOURS

1.2 1.4 1.6 1.80.2 0.4 0.6 0.8

LOG TIMEa VC + 1,1.1-TCA
From reference 1 4-25 300169



L-9 TCE RESULTS 1985
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L-9 PCE RESULTS 1985
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L-9 C-1.2-DCE RESULTS 1985
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L-23 RESULTS FOR 1985 ug/L
"ATE DAY I SrtnfLE • C-1.2-DCE 1,1,1-TCA TCE PCE

-Jan-SS 7 57 1.7 0.6 13.8 1.8
*-J*n-85 21 146 1.6 <O.S 11.7 1.6

25-Feb-a5 56 436 2.0 <O.S 15.3 2.2
ll-Mar-85 70 527 2.0 0.7 18.2 2.4
25-ttAr-65 64 673 . 2.3 0.7 21.6 2.7
22-Apr-85 112 824 1.2 0.5 10.4 1.3
06-fUy-6S 126 962 4.0 0.5 IS.6 2.5
20-fUy-85 140 1053 3.8 <0.5 18.6 2.8
03-Jun-85 154 1149 2.1 <0.5 23.1 2.7
l7-Jun-8S 168 1236 2.2 0.6 20.0 2.9
24-Jun-85 175 1276 1.7 0.5 18.1 2.5
Oa-Jul-BS 189 1342 2.3 O.S 24.4 2.5
22-Jul-a5 203 1456 1.5 <0.5 17.7 2.7
05-Auq-a5 217 1524 2.0 0.6 IB.2 1.7
19-HU9-S5 231 1635 2.5 0.8 21.5 3.0
G3-Sep-85 246 1749 2.8 0.7 30.4 4.1
U-Sep-65 259 1843 2.7 0.7 26.2 3.2
07-Oct-85 280 1941 2.7 1.1 24.9 3.4
2l-Qct-85 294 2113 2.5 l.l 27.5 3.3
04-Nov-BS 308 2190 2.1 0.6 16.8 2.6
04-NOV-85 308 2191 2.0 0.5 17.2 2.7
09-O.c-SS 343 2527 2.1 0.5 20.3 2.9
30-D.C-35 364 2662 2.0 <O.S 16.0 2.2

L-23 RESULTS 1985

o>
•̂x
zoI
ut<_),z
O
O

10O 20O 300 4OO
DAY #• 1985

TCE 4 PCE o C-1.2-DCE A 1,1,1-TCA
From Reference 1 4-28 rt . ̂
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L-21 RESULTS FOR 1935 ' ug/L
"TE DAY f SAMPLE i TCE PCE

:*n-85 7 53 0.9 <0.5
.. Jin-85 21 142 1.3 <0.5
ll-Mar-85 70 522 0..9 <0.5
25-Mar-fiS 84 672 <0.5 <0.5
22-Apr-85 112 821 ' 0.7 <0.5
Oo-May-85 I2a 959 0.8 <0.5
20-May-85 140 1049 0.8 <0.5
03-Jun-B5 154 1145 0.9 <0.5
17-Jun-BS 168 1232 0.7 <0.5
24-Jun-85 175 1272 0.7 <0.5
GS-Jul-85 189 1338 <0.5 <0.5
22-Jul-SS 203 1452 0.7 <O.S
OS-Aug-85 217 1520 0.6 <0.5
l9-Aug-B5 231 1632 0.8 <O.S
33-Sep-a5 246 1747 0.7 <0.5
lo-Sep-85 259 1839 0.6 <0.5
07-Oct-85 280 1940 <0.5 <0.5
2l-Oct-85 294 2108 0.8 <0.5
04-NOV-85 308 2186 0.9 ' <0.5
09-Oec-85 343 2523 0.8 <O.S
30-OfC-aS 364 2656 1.0 0.5

L-21 TCE RESULTS -.1985

1.9 -
1.8 -
1.7 -
1.6 -
1.5 -
1.4 -

5 0.9-

8 4 o-7
u, 0.6 -
£ 0.5 -

O.4 -
0.3 -
0.2 -
0.1 -

100 2OO 3OO 4OO
DAY ? 1085

From Reference 1 4-29 ^^^^-.^300173



Site Name: North Penn Area
TDD No.: F3-S512-31

4.S Area 7

Area 7 is situated in Upper Gwynedd Township (southeast of Lansdaie) within the
Lansdale quadrangle (see map, page 4-32). The majority of the area is supplied by
North Wales Water Authority or relies on private wells. VOC contamination was
discovered in this area in August 1979. NPWA well L-22 lies within the
contamination plume. The major contaminant in L-22 is TCE, with concentrations
ranging from 50 to 140 ug/l (see page 4-33). Water from L-22 is treated by a
granular-activated carbon plant before entering the NPWA distribution system.
The well is 645 feet deep and has a permitted capacity of 252,000 gpd.1

Several pump tests have been performed in this area, commonly referred to as the
Wissahickon well field. A major finding was the observation that, when L-22 is not
pumped, VOC contamination levels in L-17 and L-12 (located north of L-22)
increase. TCE concentrations in L-17 and L-12 are 1 to 2 ug/l when L-22 is
pumping. Continuous pumping of L-22 is needed to keep TCE contamination levels
in L-12 and L-17 below the proposed limits of 5 ug/l. Wells L-12 and L-17 have a
combined permitted capacity of 244,800

Many potentially responsible parties have been identified in this area. They
include, but are not limited to, Spra-Fin, Incorporated, Ford Electronics and
Refrigeration Corporation, Deltron Incorporated, Teleflex, Incorporated, Leeds and
Northrup, Porter Instruments, Greene Tweed Company, and Zenith Electronic
Corporation. 1»2

l

The major source of contamination appears to be Spra-Fin, Incorporated, with TCE
concentrations in excess of 13,000 ug/l in groundwater obtained from their on-site
wells.

NPWA has determined, from pump tests and additional geologic and hydrogeologic
data, that there is a direct hydraulic connection between the Spra-Fin,
Incorporated well and NPWA well L-22.1̂

*-» : 300174



; Site Name; North Penn Area
TDD No.; F3-S512-31

Ford, Detron, Teleflex, Leed and Northrup, Porter Instruments, Greene Tweed, and
Zenith are all known users of VOCs and are considered potentially responsible
parties in area 7. In addition, Brooks Instruments, Precision Tube Company,
Incorporated, and Merck, Sharp, and Dohme could be potentially responsible
parties. Brooks Instruments may have owned the Leeds and Northrup property at
one time and/or they may have been the owner of Porter Instruments. If either
condition is true, Brooks would be considered a potentially responsible party since
they are a known user of TCE. It is unknown at this time if Precision Tube or
Merck, Sharp, and Dohme are VOC users, but both industries have groundwater
contamination below their facilities.1

4-31
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>500 ug/L

100 ug/L - 500 ug/L

25 ug/L - 100 ug/L

5 ug/L - 25 ug/L

J•s. wa tw-Tnr. • W f.„ •?= •£ r?/1Jk.̂ " .• r. V--.: ;Sewaae

West Point.-. ..

(no scale)
FROM REFERENCE 8

2 FORD ELECTRONICS AND REFRIGERATION CORP.
3 DELTRON INC.
TELEFEX, INC.-AEROSCAPE/DEFENSE DIVISION

\5 LEEDS AND NORTHRUP
6 PORTER INSTRUMENTS
7 ZENITH ELECTRONICS CORP.

\8GREENETWEEDCOMPANY j
PRECISION TUBE COMPANY, INC. :

10 MERCK, SHARP, AND DOHME ___ CXDRPORATXDN
11 BROOKS INSTRUMENT DIVISION ; Q A Hail.buftonCompany

4-32
300176



CO

ce
CN
CN

I

CO
CD

I
<
C£

_
CO •—

ol-§"~ o

o o o a o o S S S § S

From Reference 1 4-33
300177



Site Name; North Penn Area
TDD No.; F3-8512-31

4.9 AreaS

Area S is situated on the Lower Sal ford Township and Skippack Township border
just north of Skippack-. The area can be located on the Collegeville quadrangle (see
map, page 4-35). TCE contamination was first discovered in this area in 19SO.
NPWA well NP-39, which is located within the contamination plume, has a TCE
concentration range of 0.5 to 4.6 ug/l (see page 4-36). NP-39 is 510 feet deep and
has a permitted capacity of 360,000 gpd.1

Residents in the area are serviced by NPWA or rely on private wells. The Rice
home well, located at 991 Store Road, was tested by NPWA. The Rice's well water
contained 63.1 ug/l TCE. Potential sources of this contamination are unknown.
However, numerous tanks and drums are located behind the house at 210S Store
Road (about 300 feet from the Rice home). The contents of these drums and tanks
are unknown at this time.1

Area 8 is a small, localized TCE plume. NPWA well NP-39 has not yet exceeded
the limit for TCE contamination of 5 ug/l. Efforts to find the source of
contamination, prior to continued increase in VOC concentrations, are necessary so
that NP-39 can continue production below the proposed limit for TCE.

In addition, individuals on home wells should consider hooking up to the public
water supply if their VOC contaminant levels exceed the proposed limit.

300178
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CONCENTRATIONS

>500 ug/L

100 ug/L - 500 ug/L

25 ug/L - 100 ug/L

5 ug/L - 25 ug/L

0.5 ug/L - 5 ug/L

AREA 8 (no scale)
NO KNOWN POTENTIAL RESPONSIBLE PARTIES

FROM REFERENCE 7 PJUS
CXDRPCDRATON

A Halliburton Company
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NP-39 RESULTS FOR 1985 ug/L .
•VATE DAY i SAMPLE i TCE PCE

-F«t>-85 43 360 2.1 <0.5
,/-Mar-85 66 497 1.6 <0.5
25-rUr-fi5 84 681 1.6 <O.S
22-Apr-85 U2 833 1.1 <0.5
Oo-May-85 126 970 " 4.6 <0.5
20-M*y-85 140 1062
03-Jun-e5 154 1158
17-Jun-SS 168 1245
24-Jun-85 175 1285
08-Jul-SS 189 1356
22-Jul-B5 203 1465

5 <O.S
,8 <0.5
,6 <0.5
,4 <0.5
,4 <0.5
,1 <0.5

05-Aug-S5 217 1533 O.S <O.S
19-Aug-BS 231 1644 1.5 <0.5
03-Stp-B5 246 1758 1.5 <O.S
16-Stp-85 259 1852 2.1 <0.5
07-Oct-85 280 1953 1.6 <0.5
2l-Oct-85 294 2122 1.4 <0.5
G4-NOV-85 308 2199 1.5 <0.5
09-0ec-a5 343 2538 1.8 <O.S
30-Dec-85 364 2669 1.8 <0.5

NP-39 TCE RESULTS - 1985

1 3I
LJ
« 2
oo
uo

40 80 120 160 200 240 280 320 360
DAY ? 19S5
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Site Name;: North Penn Area
TDD No.: F3-S512-31

4.10 Area 9

Area 9 is situated in Skippack Township east of Route 113. The area is located on
the Collegeville quadrangle (see map, page 4-3S). Contamination in this area was
discovered in August 1979. NPWA well NP-37, which is located within the
contamination plume, has a 1,1,1-trichloroethane concentration range of 1 to 2 ug/l
(see page 4-38). NP-37 is 487 feet deep and has a permitted capacity of 144,000
gpd.l

^' i
Residents in the area are supplied by NPWA or rely on private wells. To this date,
no private wells in the area have been tested for VOC contamination. 1

The proposed limit for 1,1,1-trichloroethane is 200 ug/l. Concentration levels in
NP-37 are far below this proposed limit. Residential wells should be checked for
contamination. If high levels of VOC contamination are found, residents should
consider hooking up to public water supply. At this time, there are no known
potentially responsible parties contributing to the VOC contamination in area 9.^
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>500 ug/L

100 ug/L - 500 ug/L

25 ug/L - 100 ug/L

5 ug/L - 25 ug/L

0.5 ug/L - 5 ug/L

AREA 9 (no scale)
NO KNOWN POTENTIAL RESPONSIBLE PARTIES

FROM REFERENCE 7

CORPORATION
_ A Haliiburton Company
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NP-37 RESULTS FOR 1985 • uq/L
"ATE DAY « SAMPLE i 1,1,1-TCA TCE
•M*r-85 66 495 1.9 <O.S

.j-Mar-85 84 680 0.8 <0.5
22-Apr-85 H2 832 1.7 <0.5
06-M*y-85 126 969 0.8 <0.5
20-rtiy-85 140 1061 • 1.8 <0.5
03-Jun-as 154. 1157 1.3 <0.5
17-Jun-8S 168 1244 2.0 <0.5
24-Jun-85 175 1284 1.9 <0.5
Oa-Jul-85 189 1350 1.7 <O.S
22-Jul-B5 * 203 1464 1.1 <0.5
OS-Aug-85 217 1532 1.1 <0.5
19-Aug-eS 231 1643 1.1 <0.5
03-Stp-S5 246 1757 1.7 <0.5
16-5ep-85 259 1851 2.1 <0.5
07-Qct-85 280 1952 1.2 <0.5
2l-Oct-85 ' 294 2121 1.1 <0.5
04-Nov-BS 308 2198 1.5 <0.5
09-Dec-B5 343 2537 1.8 <0.5
30-Dec-BS 364 2668 2.2 <O.S

NP-37 1,1,1-TCA RESULTS - 1985

2.8 -
2.6 -

< 2.4-
o»

2.2-

z 1-6 Hu2 1.4
8 1.2 H
3 1-
^ 0.8-
^ 0.6 -

0.4 -
0.2 -

100 200 30O 400
DAY * 19S5
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Site Name; North Penn Area
TDD No.: F3-8512-31

4.11 Area 10

Area 10 is situated in Skippack Township at the intersection of Evansburg Road and
Mill Road. The area can be located on the Collegeville quadrangle (see map, page
4-41). Contamination in this area was discovered in August 1979. NPWA well NP-
35, which is located within the plume, has 1,1,1-trichloroethane contamination
ranging in concentrations of 1 to 3.5 ug/l (see page 4*42). NP-35 is 557 feet deep
and has a permitted capacity of 50,400 gpd. NP-35 is the sole source for the
NPWA satellite system in area 10 (see appendix B)J

Area residents are supplied by NPWA or rely on private wells. No private wells
have been sampled in the area; therefore, the plume boundaries are estimated. 1

I

The proposed limit for 1,1,1-trichloroethane is 200 ug/l. Contaminations .in NP-35
are far below the proposed limit. Residential wells in the area should be checked
for VOC contamination. If residential well concentrations are higher, residents
should consider hooking up to the public water system. At this time, there are no
known potentially responsible parties contributing to the VOC contamination at
area 10.1

4-40
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>500 ug/L

100 ug/L - 500 ug/L

25 ug/L - 100 ug/L
i

5 ug/L - 25 ug/L

0.5 ug/L - 5 ug/L
f ' Eansburg

AREA 10 {.no scale)
NO KNOWN POTENTIAL RESPONSIBLE PARTIES

FROM REFERENCE 7

IMUS
CORPORATOSI

A Halliburton Company
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Site Name; North Penn Area
TDD No.: F3-S512-31

4.12 Area 11

Area 11 is situated in Skippack Township near Creamery. The area can be located
on the Collegeville quadrangle (see map, page 4-44). VOC contamination was
discovered in this area in 1980 by PA DER. The entire area relies on private wells
and no NPWA wells are located in the area.*

PA DER performed a well survey in this area in 1981. TCE contamination in
residential wells was up to 89 ug/l. PA DER attributed this contamination to
septic tank cleaning. NUS FIT III has determined 3 other potentially responsible
parties for the VOC contamination in this area, including W.M. Yocum Machine
Company, EAM Corporation, and Static, Incorporated. These 3 industries are
believed to be users of VOC.1*3

Additional study is needed in area 11. Ail wells should be checked for VOC
contamination. Residents with TCE contamination should consider hooking up to
public water. In addition, contamination concentrations in home wells may give

i
additional indication of the potentially responsible parties.

4-43
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>500 ug/L

100 ug/L - 500 ug/L

25 ug/L - 100 ug/L

5 ug/L - 25 ug/L

0.5 ug/L - 5 ug/L

CGcaame

-s . I >',•"%. . o *•tf ̂x-̂ .

*

AREA 11 (no scale)
1 W.M. YOCUM MACHINE COMPANY
2 EAM CORP.
3 STATIC, INC.

i
FROM REFERENCE 7

A Halliburton Company
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Site Name; North Penn Area
TDD No.: F3-S512-31

4.13 Area 12

Area 12 is situated in Worchester Township. The area can be located on the
Lansdale quadrangle (see map, page 4-46). VOC contamination was discovered in
this area in August 1979 by NPWA when testing a residential well. The entire area
relies on private wells and there are no NPWA wells in the area.I

NPWA detected TCE contamination in Variety Club Camp, Pennsylvania School for
the Handicapped, and residential wells, all located in the northern area of the
plume. This area is close to NPWA service lines and could hook up to their supply.

i

PA DER discovered high levels of TCE contamination at the Transicoil,i
Incorporated facility, located on Trooper Road. Considering PA DER's findings and
the high topographic location of the Transicoil facility, they are the likely
responsible party for area 12.̂

4-45
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CONCENTRATIONS

>500 ug/L

100 ug/L - 500 ug/L

25 ug/L - 100 ug/L

5 ug/L - 25 ug/L

0.5 ug/L - 5 ug/L

/• / >« ~' * - -

FROM REFERENCE 8
i

^ft A Halliburton Company
i
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Site Name; North Penn Area
TDD No.: F3-S512-31

5.0 SUMMARY AND CONCLUSION

Groundwater contamination fro;n the careless handling, use, and disposal of organic
chemicals is a widespread problem in the North Penn area. Twelve individual areas
of groundwater contamination have been documented. Private and NPWA wells
located in these areas have become contaminated.

NPWA has IS contaminated wells in 9 of the identified areas (see well summary,
page 5-2), Five of the IS wells are inactive due to contamination. With treatment,
wells S-9, L-9, L-10, and L-25 could supply an additional 0.5 mgd to NPWA. Water
from well L-S is presently treated, but contaminant levels are still above the
maximum contaminant level (MCL). Presently, NPWA must purchase 1.6 mgd to
meet customer demands. Active wells (NP-33, NP-21, L-22, and L-23) have VOC
contamination levels above the proposed limit. Water from these wells is either
treated (L-22) or mixed with cleaner water (NP-33, NP-21, and L-23) to bring
contamination levels below the proposed limits. Other wells have VOC
contamination below the proposed limits for each particular chemical contaminant.

The 3 areas that do not use NPWA wells (areas 4, 11, and 12) rely on private wells
or are served by North Wales Water Authority. Private wells in these areas should
be checked for contamination. If contamination levels exceed the proposed limits,
residents should hook up to the nearest water authority.

File searches at EPA, PA DER, and NPWA, and a site reconnaissance performed by
NUS FIT III have produced 51 potentially responsible parties for the groundwater
contamination ip the North Penn area (see potentially responsible parties summary,
pages 5-3 and 5-4). The first list of industries (primary) are known users or are
strongly suspected to be users of chemicals. Some industries have changed
ownership (indicated in summary). In such a case, both parties are considered
potentially responsible parties. The secondary list includes industries that could
have or may be contributing to the groundwater contamination in the North Penn
area.
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Site Name; North Penn Area
TDD No.;F3-S5l'2-31

Summary NPWA Wells

Maximum Concentration of VOCs in ppb
Well Area Depth (ft) • Capacity Upd) TCE PCE Other Stat'i

S-9 1 300 144,000 24.7 Inact
S-10 1 300 115,200 2.6 Acti'
NP-15 2 500 144,000 no limit set Acti

1,1-dichloroethane 19.2
NP-5 3 630 504,000 5.1 Acti
NP-33 3 560 216,000 13.2 Acti
NP-21 5 500 364,000 I9.S : Acti
L-8** 6 291 100,800 2,000 800 45(V.C.) Inac
L-9 6 500 144,000 190 | 17.2 Inac
L-10 6 264 100,800 25 25 Inac
L-21 6 399 144,000 1.3 | Acti
L-23 6 600 36,400 30.4 , 4.1 Act!
L-25 " 6 492 144,000 34 ! 12 Inac
L-22* 7 645 252,000 ' 157.6 1.3 ' Act.
L-17 7 565 144,000 1.2 ] Act
L-12 7 620 • 100,300 0.5 , Act
NP-39 S 510 360,000 4.6 ] Act
NP-37 9 4S7 144,000 . 1,1,1-trichloroethane 2.2 Act
NP-35 10 557 50,400 1,1,1-trichloroethane 3.6 Act

* Equipped with granular-acti/ated charcoal treatment and pumped to NPWA distribution syst
** equipped with granular-acti/ated charcoal treatment and pumped to -viatewater treat

5-2
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' Site Name; North Penn Area
; TDD No.; F3-8J12-31

Summary of Potentially Responsible Parties

Primary

Industry Area

Gentle Cleaners, Incorporated 1
Granite Knitting Mills, Incorporated 1
Parkside Apartments 1

Ametek Corporation - Hunter Spring Division 2
Waste Conversion, Incorporated 2
SPS Technology ; 2
B&G Manufactures Company (now Jed Manufacturing) 2

Greene Tweed Company 3 and 7
Nice Bearing Division of SKF Industries i 3

Reclamation Resources 4

American Electronic Laboratories 5
Gas Spring Company ! 5
Brown, Boveri Electric 5
Limberg Company ', 5
Baron 31ackeslee Division - Allied Chemical Company i 5

3.W. Rex Company 6
John Evans' Sons, Incorporated 6
Allied Paint Company : 6
Keystone Hydraulics ; 6
Eaton Laboratories 6
Royal Cleaners 6
Lsnsdaie Transportation (noA' o-.voed by Lansdale Realty) 6
Andaie Company 6
Philadelphia Toboggan (.-uw H.C.H. Corporation) . .">
K i: K Laundry (now Precision Rebuil-iers) . 6

300194
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Site Name; North Penn Area
TDD No.; F3-8512-31

Spra-Fin, Incorporated 7
Ford Electronics and Refrigeration Corporation ' 7
Deltron Incorporated 7
Teleflex, Incorporated - Aeroscope/Defense Division 7
Leeds and Northrup 7
Porter Instruments 7
Zenith Electronics Corporation (now Elan Associates) 7
Green Tweed Company 7 and 3

i

Transicoil 12

Secondary

Industry i

A. Steiert and Sons, Incorporated ; 2
M-et-Pro Corporation > 3
Percora Chemical Company 3
Penn Fishing Tackle Company i 3

William Wilson's Sons ! 6
Lehigh Valley Farms - Atlantic Processing, Incorporated 6
Crystal Soap and Chemical Company ' 6
Amerkal Clean Tile Company 6
Decision Data Computer Company ' 6
Skee-Ball , '?

\
Precision Tube Company, Incorporated | 7
Merck, Sharp, and Dohme ; 7
Qrooks Instrument Division 7

!lesidon:r> it ?00l Store "oad ; 3
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Site Name; North Penn Area
TDD No.: F3-S512-31

W.M. Yocurn Machine Company ; 11
EAM Corporation 11
Static, Incorporated ; U

5-5
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3. PRIORITY:
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5//3I/86 ^
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North Penp Area

Lansdale. PA

7. REFERENCE INFO.:
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available Information.
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3 ) Contact '
. . _
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.
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Site Namet North Penn Area
TDD No.; F3-S512-31
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TDD No.: F3-S512-31

12. United States Department of Agriculture, Soil Conservation Service. Soil
Survey of Montgomery County, Pennsylvania. 1967.

13. United States Department of Agriculture, Soil Conservation Service. Soil
Survey of Bucks and Philadelphia Counties, Pennsylvania. 1975.

14. Martin, L. Source Identification of TCE and other Chlorinated Organic•
Groundwater Pollutants in the Upper Wissahickon Watershed - Phase II.
1981.

15. Newport, T., Commonwealth of Pennsylvania, Bureau of Topographic and
Geologic Survey. Groundwater Resources of Montgomery County,
Pennsylvania. Report 29, 1973.

16. Rirna, D., H. Meisler, and S. Longwill, Commonwealth of Pennsylvania, Bureau
of Topographic and Geologic Survey. Geology and Hydrology of the
Stockton Formation in Southeastern Pennsylvania. Bulletin W-14, 1962.

17. Rima, D., Commonwealth of Pennsylvania, Bureau of Topographic and
Geologic Survey. Groundwater Resources of the Lansdale Area,
Pennsylvania. Report 146, 1955.

18. Longwill, S., and C. Wood, Commonwealth of Pennsylvania, Bureau of
Topographic and Geologic Survey. Groundwater Resources of the
Brunswick Formation in Montgomery and Berks Counties, Pennsylvania.
Report W-22, 1965.

19. United States Department of the Interior, Fish and Wildlife Service, with
Garth Glenn, NUS FIT III. Correspondence. January 24, 1986.

20. Montgomery County Planning Commission. Water Service Plan. 1977.

300203



APPENDIX D

300204



1963 DEPENDABLE DAILY OUTPUT OF THE WATER SYSTEM - SOURCES (MAIN SYSTEM ONLY)

CROUNOWATER SOURCES (HELLS) Is Average Daily
WELL NAME Source Withdrawal
OR NUMBER Oeoth Oiam metered

(feet) (in.)

L-7
L-8
L-9
L-10
L-11
L-12
L-H
L-16
L-17
L-18
L-19
L-21
L-22
L-23
L-25
L-26
L/pool

S-2
S-4
s-a
S-9
S-10
S/pool

NP-2
NP-4
NP-5
NP-8
NP-11
NP-12
NP-14
NP-15
NP-16
NP-17
NP-20
NP-21
NP-26
NP-29
NP-30
NP-31
NP-33
NP-34
NP-46
NP-48

378
291
500
264
390
285
325
399
387
406
430
399
645
600
492
400

216
300
300
300
300

-

664
668
630
645
500
620
535
500
500
565
300
500
475
410
400
500
560
335
500
492

8
8
8
8
8
8
10
10
10
10
10
10
8
10
8
10

6
8
8
8
8

8
10
10
8
8
8
10
8
8

11
8

12
8
8
8
10
12
10
8
10

YES

X

X

X

X

X

X

X
X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

'x
X

X

X

X

X

X

X

X

X

X

NO CPO

41,205
—

100,315
23,452

--
57,783
24,712
102,153
111,430
267,693
91,353
98,622
149,962
44,603

--
65,411
10,893

92,958
29,273
41,578

59,747
21,547

53,345
117,422
261,175

--
71,178
16,962
152,474
72,613

--
355,605

• 134,405
291,432
49,312
65,073
98,416
91,323
132,403
97,159
6,211

144,419

(Days)

(365)

(365)
( 79)

(365)
(102)
(365)
(365)
(365)
(365)
(365)
(365)
(208)

(365)
( 62)

(365)
(365)
(320)

(365)
(110)

(320)
(365)
(365)

(365)
(253)
(365)
(365)

(365)
(365)
(365)
(365)
(365)
(365)
(365)
(275)
(365)
( 69)
(190)

Safe Yield or Facilities which limit the Total Daily
Minimum Prod Output (e.g., Raw Water Pumpg, Treatment
During Dry Yrs Works, Transmi ssion Mains, Distribution
of Record (CPD) Systems, etc...)

38,880
37,440
96,480
36,000
20,160
51 ,840
63,360
37,440
66,240
120,960
43,200
105,120
51 ,840
64,800
53,280
51,840
17,280

84,960
23,040
44,640
64,800
46,080
34,560

50,4.00
92,160

263,' 160
43,200
64,800
149,760
239,040*
74,880
144,0001
239,040*
93,600*
244,800*
205,920
72,000*
72,000*
89,280*
178,560
100,000*
72,000*
220,000*

TYPE
pump
pump
pump
pump
pump
pump
pump
pump
pump
pump
pump
pump
pump
pump
pump
pump
pump

pump
pump
pump
pump
pump
pump

pump
pump
pump
well
pump
pump
well
pump
pump

well
well
well
pump
well
well
well
pump

permit & pump
well

permit & pump

CAPACITY (CPD)
57,500
100,800 T««JH-»*
144,000 — ••̂ -••J*
100,800 -T.v-cT.Ve
50,400
57,600
144,000
144,000
144,000
288,000
72,000
144,000
165,600
86,400
144,000 1
72,000

--

108,000
36,000
86,400
144,000 XNAt^Wt

72,000
--

72,000
144,000
360,000
57,600
72,000
172,800
432,000
144,000
2S8.000
576,000
238,000
432,000
216,000
216,000
216,000
216,000
216,000
100,000
144,000
2:0,000

3,645,617 3,962,840 6,5^4,COO

* if pump operated 24 hours
« 1 ir\i ted by permi t
1 emergency (diesel power only/
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i|83 DEPENDABLE DAILY OUTPUT OF THE WATER SYSTEM - SOURCES (SATELLITE SYSTEM ONLY)

" Average Daily . Safe Yield or Faci Hties whicn limit the Tocal Oai ly
ONu Dn,h n- Source Withdrawal Minimum Prod Output (e.g. , Raw Water Pumpg, Treatment
OR NUMBER Depth D,am metered ———————— __ During Dry Yrs Works, Transmi ssion Mains.Distribution
—— i ———— (feet) (in.) YES NO CPO (Days) of Record (CPO) Systems, etc...) ______

IYPE _______ CAPACITY (CPD1
NP 28 30° 8 x 3,189 (365) 89,280* H4~000 ————————————

3S 557 6 x *i°*6 (365) 28,800* ' pump 80 400
SP.36 341 6 x 7.180 (365) 67,680* pump 115^200
NP 37 ^7 6 x 27, 994 (365) 24,480* pump 93,600
W 3fl 35° 6 x 1«°24 (365) 21,600* pump 36,000
NP 39 51° 8 * *1 .90* (365) 161.280* pump 360.000

Total Satellite Systems 85,337 393,120 799 20Q
plus Total Main System 3.645.617 3.962.840 6.9»»!ooo

3,730,954 4,355,960 7,743,200

* if pump operated 24 hours

page 2 of 2
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Facility Name: AMETEK, Incorporated - Hunter Spring Division

Location: One Spring Avenue, Hatfield, Montgomery County,
Pennsylvania

EPA Region: III

Person(s) in Charge of the Facility: William Spencer
Vice President and General Manager
AMETEK, Incorporated - Hunter Spring
Division
One Spring Avenue
Hatfield, PA

Name of Reviewer: William Hose Date: October 10, 1986
NUS Corporation

General Description of the Facility:

AMETEK, Incorporated - Hunter Spring Division manufactures precision
springs, reels, and measuring and controlling apparatus. As of 1980, AMETEK,
Incorporated utilized the following chemicals for the corresponding operations:
zinc and cadmium cyanide in plating operations; sodium bichromate to organic
plate parts; sodium hydroxide in plating; cadmium, zinc, and cadmium oxide in
electroplating; phosphoric, nitric, hydrochloric, sulphuric, and muriatic acids
in plating, pickling, and passivate operations; and trichlorethylene (TCE) as a
degreaser. The site is situated within an undulating plain, characterized by
low hills. AMETEK is located atop one such hill. The overall site slope is
gentle and directed toward the southeast.

A March 22, 1984 Pennsylvania Department of Environmental Resources (PA
DER) Hazardous Waste Inspection report classified the facility as a small
quantity generator of TCE from degreasing operations and electroplating
treatment sludge.

North Penn Water Authority sampling results Of a composite sample of
AMETEK, Incorporated well nos. 1 and 2, dated February 27, 1986, showed
high levels of TCE, 1,1,1-trichloroethane (1,1,1-TCEA), 1,1-dichloroethylene,
and 1,1-dichloroethane (1,1-dichioroethylene and 1,1-dichloroethane are known
break-down products of TCE and 1,1,1-TCEA, respectively). Contamination of
the groundwater regime could potentially affect 69,706 people using private
wells and municipal water supply sources, all of which draw from the aquifer
of concern.

Scores: SM = 35.57 Sgw = 61.54 Ssw = N/A S& = 0

sFE = o

FIGURE 1
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Rating Factoc.

Q] Observed Release

If observed release is givei
If observed release is givei

GO Route Characteristics
Depth to Aquifer of
Concern
Net Precipitation
Permeability of the
Unsaturated Zone
Physical State

Li! Containment

Q Waste Characteristics
Toaicity / Persistence
Hazardous Waste
Quantity

QD Targets
Ground Water Use
Distance to Nearest
wen /Peculation
Served

23 If line Q] is 45. multiply
if line (Tj is 0. multiply [

S Divide line [s] by 57.330 I

Ground Water Sou.* Work Sheet

Assigned Value Muitl-
(Cireie One) slier

o <3> i 1
i a score of 45, proceed to line (*J-
i a score of 0. proceed to line (7J.

0 1 2 3 2

0 1 2 3 1
0 1 2 3 1

0 1 2 3 1

Total Route Characteristics Score

0 1 2 3 1

0 3 6 9 12 <J>18 1
0 ( T ) 2 3 4 5 8 7 a 1

Total waste Characteristics Score

0 1 2 Q) 3
1 0 4 6 8 10 1
\ 12 18 18 20 __~
j 24 30 32 35 ©

Total Targets Scor*

[] x [3] x [T] x (3 :

md multiply by 100 Sgw-

i

e *^<X. "tf.
*8rt Score rSect.on)

tf£ 45 3.1

3.2
8

3
3

3

15

3 3.3

& 18 3> !
/ 8

/6 «
3.5

^ 9
Z|C> 40

41 *9

J®8» 57.330

6/.5tf
FIGURE 2

GROUND WATER ROUTE WORK SHEET

(T*1
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Rating Factor

03 Observed Release

Surface Water Rout* wont Sheet

Assigned value j viuiti.
(Circle One) 0Mer Se

0 43 1

ore M"' *«'•Score (Section)
= =====

45 4.1

If observed release is given a value of 45. proceed to line [7|.
if observed release is c'wtn a value of 0. proceed to line QQ.

t£> Route Characteristics
Facility Slope and intervening 0 1 2 3 1
Terrain

1-yr. 24-hr. Rainfall 0 1 2 3 1
Distance to Nearest Surface 0 1 2 3 2
water
Physical State 0 1 2 3 1

Total Route Characteristics Score

53 Containment

GO Waste Characteristics
Toxicity/ Persistence
Hazardous Waste
Quantity

0 1 2 3 1

0 3 8 9 12 IS 18 1
0 1 2 3 4 5 8 7 8 1

Total Waste Characteristics Score

GO Targets
Surface Water Use
Distance to a Sensitive
Environment

0 1 2 3 3
0 1 2 3 2

Peculation Served /Distance \ 0 4 8 8 10 1
to water intake } 12 18 18 20
Downstream J 24 30 32 35 40

Total Targets Scor*

T] If line Q] is 45. multiplyCD x S x S]
If line Q] is 0. multiply GO x GO * G3 * tU

42

3

3
6

3

IS

3 4.3

4.4 ' '
18
8

28

45
9
5

40

I «
•

84 350

23 Divide line GO by 84.350 and multiply Sy 100 S$w • M /A

FIGURE 7
SURFACE V/ATER ROUTE WORK SHEET

f>lO
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Air Rout* Work Sheet

Rating Factor Assigned value
(Circle One)

Multi-
plier Score Max.

Score
flef.

'Section.

Observed Release /Ol .45 5.1

Date and Location:

Sampling Protocol:

If line (T) is 0. the S, - 0. Enter on line
If line 0} is 49, then proceed to line HO

Waste Characteristics S.2
Reactivity and 0 1 2 3 1 3
incompatibility

ToxicJty 0 1 2 3 3 9
Hazardous Waste 0 1 2 3 4 5 8 7 8 1 8

• Quantity

Total Waste Characteristics Score 20

Targets 5.3
Population within \ 0 9 12 U 18 1 30
4-Mile Radius / 21 24 27 30
Distance to Sensitive 0 1 2 3 2 8
Environment
Land Use ' 0 1 2 3 1 3

Total Targets Score

41 ^̂ ^ ^̂  ^̂
Multiply m x \2\ x [3] 35.100

jQ Divide line Q by 35,100 and multiply By 100 St »

FIGURE 9
AIR ROUTE WORK SHEET
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Oroundwater Route Score (Sgw)

Surface Water Route Score (S,*) M/A
Air Route Scare (S*)

'..*»..*». 37̂ .17

FIGURE 10
WORKSHEET FOR COMPUTING SM
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Fire and Explosion Work Sheet

Rating Factor Assigned Value
(Circle One.

Multi-
plier Score Max.

Score
Ref.

(Section)

LU Containment 7.1

Waste Characteristics 7.2
Direct Evidence 0 3 1 3
Ignitablllty 0 1 2 3 1 3
Reactivity 0 1 2 3 1 3
Incompatibility 0 1 2 3 1 3
Hazardous Waste 0 1 2 3 4 5 6 7 8 1 8
Quantity

Total Waste Characteristics Score 20

Targets .• \ 7.3
Distance to Nearest . 0 1 2 > 3 4 5 1 S
Population
Distance to Nearest 0 1 2 3 1 3
Building

Distance to Sensitive 0 1 2 3 1 3
Environment
Land Use 0 1 2 3 1 3
Population Within 0 1 2 3 4 '5 1 5
2-Mile Radius
Buildings Within 0 1 2 3 4 5 1 5
2-Mile Radius

Total Targets Score 24

4
Multiply Q] x [2] x 1,440

Divide line [7] by 1,440 and multiply 6y 100 S pg - 0

' . FIGURE 11
FIRE AND EXPLOSION WORK SHEET

v*>



Rating Factor

Q Observed Incident

Direct Contact Work Sheet

Assigned value
(Circle One)

0 49

MwiU>
plicr

1

Score Max.
Score

49

Ret.
(Section)

t.1

If t1n« Q] la 49. proceed to line Q]
If lln« Q3 Is 0, proceed to line (3)

21 Accessibility

03 Containment

m waste Characteristic*
1-1 Teatetty

S! Targets
Population Within a
. 1-MUe Radlue
Distance to a
Critical HaDitat

0 1 2 9

0 19

0 1 2 3

0 1 2 3 4 9

0 1 2 3

1

1

S

3

19

19

4 20

4 12

Total Targets Score

2) If line 03 '* **• «»«lt»piy 03 * GO x 03
If tine 03 '* °- multiply [2] x (3 * GO x LU

UJ Divide line (JSJ by 21 600 and multiply Qy 100

32

21.900

8.2

8.3

8.4

8.9

•

SDC - A///?

FIGURE 12
DIRECT CONTACT WORK SHEET
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DOCUMENTATION RECORDS
FOR

HAZARD RANKING SYSTEM

INSTRUCTIONS; The purpose of these records is to provide a convenient way to
prepare an auditable record of the data and documentation used to apply the
Hazard Ranking System to a given facility. As briefly as possible, summarize the
information you used to assign the score for each factor (e.g. "Waste quantity
equals 4,230 drums plus 800 cubic yards of sludges"). The source of information
should be provided for each entry and should be a bibliographic-type reference that
will make the document and for a given point easier to find. Include the location
of the document and consider appending a copy of the relevant page(s) for ease in
review.

FACILITY NAME: AMETEK, Incorporated

LOCATION: One Spring Avenue
Hatfield, Montgomery County, Pennsylvania

COORDINATES:

Latitude (.0° 17' 35"

Longitude 75° 17' *0"

300221



GROUND WATER ROUTE

1 OBSERVED RELEASE

Contaminants detected (5 maximum):

trichloroethylene (TCE)
1,1-dichIoroethylene
1,1,1-trichloroethane (1,1,1-TCEA)
1,1-dichloroethane

Rationale for attributing the contaminants to the facility:

AMETEK Eastern
Composite of Richmond B&G Mfg. Prestressed

Well nos. A. Stiert <Sc Ring Co., Inc. Concrete
I & 2 Son,Inc. (background)(background) (background)

TCE 333.1 198.9 ND ND 3.8
1,1-dichloroethylene 100.9 8.3 ND ND ND

1,1,1-TCEA 407.2 .168.1 ND ND ND
1,1-dichloroethane 81.3 2.7 ND ND ND

The above contaminants were detected in both onrsite (AMETEK composite)
and downgradient wells (A. Stiert <Sc Sonr Incorporated) at levels significantly
higher than those detected in background well samples (Richmond Ring, B&G
Manufacturing, and Eastern Prestressed Concrete) (ref. nos. 2, 3, 4, 25, and
26). In addition, AMETEK, Incorporated utilized TCE as part of its
manufacturing process; A. Stiert & Son, Incorporated reportedly has not used
1,1,1-TCEA as part of its operations; 1,1-dichloroethylene and 1,1-
dichloroethane are known break-down products of TCE and 1,1,1-TCEA,
respectively (ref. nos. 5, 6, 7, and 27).

' A value of 45 was assigned.

Reference nos. 2, 3, 4, 5, 6, 7, 25, 26, and 27
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2 ROUTE CHARACTERISTICS

Depth to Aquifer of Concern

Name/description of aquif er(s) of concern:

The AMETEK site, located in the Triassic Lowland's Section of the Piedmont
Physiographic Province, lies on or near a contact which separates the
Brunswick Formation from the Lockatong Formation. The Brunswick occupies
a significant portion of the study region, being the only formation found in the
southern half of the three-mile radius. To the north, the Lockatong Formation
is found interfingered with the Brunswick. A geologic map depicting the areal
extent of these formations is included as reference no. 23. That portion of the
three-mile radius designated as the aquifer of concern, depicted in reference
nos. 12 and 12A, consists of the Brunswick Formation and interfingered
portions of the Lockatong Formation. !

The Brunswick Formation is composed of reddish-brown shale, mudstone, and
siltstone (ref. nos. 18 (pgs. 15 and 16), 19 (pg. 18), 20 (pg. 3), and 22 (pg. 33)).
The Lockatong is described as a massively bedded, medium to dark gray
argillite, interbedded with thinner sequences of gray to black shale, siltstone,
and marlstone (ref. nos. 18 (pg. 25), 19 (pg. 7), 20 (pg. 3), 21 (pg. 7), and 22 (pg.
30)).

The Brunswick and Lockatong Formations are conformable (ref. no. 19 (pgs. 7
and 8))., Considerable interfingering of the two takes place along contacts
(ref. nos. 19 (pg. 7) and 22 (pg. 30)). An interpretive geologic cross section
has been included as reference no. 24 to indicate the nature of bedding near
transitional boundaries between the Brunswick and Lockatong. The above
occupy a series of disconnected and downfaulted basins (ref. nos. 21 (pg. 6)
and 22 (pg. 24)) in which they dip to the north-northwest, the Brunswick and
Lockatong dipping an average of 20 degrees (ref. no. 18 (pgs. 15 and 25)). The
trace of a large normal fault, which trends east-west, transects the three-mile
radius (ref. no. 19); the fault trace may be located on site (ref. no. 23).

Both formations are generally composed of fine-grained rocks, where primary
porosity is small and associated permeability is low. As such, most
groundwater in the region is found within, and transmitted through, secondary
porosity features such as fractures, joints, faults, and bedding plane partings
(ref. nos. 18 (pgs. 10 to 13), 19 (pgs. 11 to 15), and 22 (pgs. 31, 32, and 34)).
Wells of the region are completed as open rock holes.

Within the Brunswick Formation, the most important of these openings are the
nearly vertical joint planes, which criss-cross each other at various angles;
these openings provide for an interconnection of channels for groundwater
flow. However, both the number and width of these openings vary from bed to
bed. As a result of the depositionai environment, the rocks form a series of
overlapping lens-shaped beds (ref. no. 19 (pgs. 11 and 12)).

Secondary permeability features displayed within the Lockatong are similar to
that of the Brunswick; yet, here the openings tend to be more narrow and more
widely spaced (ref. nos. 18 (pg. 25) and 19 (pg. 15)).

-"3̂ .̂ 300223
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Interconnection of the above formations is carried out in large part via
secondary features (joints and fractures) which allow for the majority of
groundwater transmission and storage. These formations have also been
documented as contemporaneous; interfingering of the Lockatong and
Brunswick is well documented. That portion of the three-mile radius that has
been excluded from the aquifer of concern largely represents the main body of
the Lockatong Formation within the region. The relative permeability of the
Lockatong Formation is lower than that of the Brunswick Formation; hence, it
has been excluded.

I

Depth(s) from the ground surface to the highest seasonal level of the saturated zone
(water tablets)) of the aquifer of concern:

N/A

Depth from the ground surface to the lowest point of waste disposal/storage:

N/A

Net Precipitation

Mean annual or seasonal precipitation (list months for seasonal):

N/A

Mean annual lake or seasonal evaporation (list months for seasonal):

N/A

Net precipitation (subtract the above figures):

N/A

Permeability of Unsaturated Zone

Type of geologic material in unsaturated zone:

N/A

Permeability associated with geologic material:

N/A

Physical State

Physical state of substances at time of disposal (or at present time for generated gases):

N/A
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3 CONTAINMENT

Containment

Method(s) of waste or leachate containment evaluated:

N/A

Method with highest score:

N/A

* * *

4 WASTE CHARACTERISTICS

Toxicity and Persistence

Compound(s) evaluated:

TCE, 1,1-dichloroethylene, 1,1,1-TCEA, and 1,1-dichloroethane

The aforementioned contaminants were evaluated since they were detected in
on- and off-site samples and have been attributed to the site.

Reference nos. 2, 3, 4, 5, 6, 7, 25, 26, and 27

Compound with highest score:

1,1-Dichloroethylene

A value of 15 was assigned.

Reference nos. 1 and 8

Hazardous Waste Quantity

Total quantity of hazardous substances at the facility, excluding those with a containment
score of 0 (Give a reasonable estimate even if quantity is above maximum):

Unknov/n; however, organic contamination has been attributed to the site via
on- and off-site sampling.

A value of 1 was assigned. N
^

Reference nos. 2, 3, 4, 5, 6, 7, 25, 26, and 27 -
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Basis of estimating and/or computing waste quantity:

N/A

* * *

5 TARGETS

Croundwater Use

Use(s) of aquifeKs) of concern within a 3-mile radius of the facility:

Within the study area, the aquifer of concern is utilized as a potable water
source by all residents using private wells (ref. no. 12). In addition, three
municipal water suppliers (North Penn Water Authority (NPWA), Telford
Borough Authority, and the Hatfield Borough Authority) also draw their water
supply from the aquifer of concern (ref. nos. 9, 10, 11, 12, and 17). There is no
alternative supply available for private wells that draw from the aquifer of
concern (ref. nos. 9, 10, 11, 12, and 17).

A value of 3 was assigned.

Reference nos. 9, 10, 11, 12, and 17

Distance to Nearest Well

Location of nearest well drawing from aquifer of concern or occupied building not
served by a public water supply:

The nearest well that is drawing from the aquifer of concern and is used as a
potable water supply is the combination of AMETEK well nos. 1 and 2. Water
drawn from these wells is believed to be mixed (ref. no. 4). Sampling results
collected by the NPWA (ref. no. 2) and Quality Control Laboratory,
Incorporated (ref. no. 13) show that both the wells and an employee drinking
fountain are contaminated with TCE.

Reference nos. 2, 4, 13, 25, and 26

Distance to above well or building:

The distance from the known point of contamination to the nearest well is
zero feet, since the AMETEK wells are contaminated.

A value of 4 was assigned.

Reference nos. 2, 4, 13, 25, and 26
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Population Served by Ground Water Wells Within a 3-Mile Radius

Identified water-supply well(s) drawing from aquifer(s) of concern within a 3-mile
radius and populations served by each:

Within the study area, 729 homes have been identified which utilize the
aquifer of concern as a potable water supply (ref. no. 12). In addition, water
supply wells for the Telford Borough Authority, the Hatfield Borough Water
Authority, and the NPWA main system have also been identified as drawing
from the aquifer of concern (ref. nos. 9, 10, 11, and 17).

Population Served by Each;

Private homes (ref. no. 12)
729 homes x 3.8 persons per home = 2,770 2,770

Telford Borough Authority (ref. no. 11) 7,000
Hatfield Borough Water Authority (ref. no. 10) 10,000
NPWA (main system) (ref. nos. 9 and 17)

13,141 connections x 3.8 persons per connection
= 49,936 49.936

69,706 persons

Reference nos. 9, 10, 11, 12, and 17

Computation of land area irrigated by supply well(s) drawing from aquifer(s) of concern
within a 3-mile radius, and conversion to population (1.5 people per acre):

Irrigation techniques are generally not employed within the study area.

Reference nos. 14 and 15

Total population served by groundwater within a 3-mile radius:

The total population served by groundwater equals 69,706 persons.

A value of 5 was assigned.

A matrix value of 40 was assigned.

DO-*'
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SURFACE WATER ROUTE

'l OBSERVED RELEASE

Contaminants detected in surface water at the facility or downhill from it (5 maximum):

No hazardous substance available to the surface water pathway has been
identified, and this pathway was not considered to represent a significant
threat. Hence, the surface water route was not evaluated.

Rationale for attributing the contaminants to the facility:

N/A

* * *

2 ROUTE CHARACTERISTICS

Facility Slope and Intervening Terrain

Average slope of facility in percent:

N/A

Name/description of nearest downsiope surface water:

N/A

Average slope of terrain between facility and above-cited surface water body in percent:

N/A

Is the facility located either totally or partially in surface water?

N/A ^

:&
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Is the facility completely surrounded by areas of higher elevation?

N/A ;
1-Year 24-Hour Rainfall in Inches

N/A

Distance to Nearest Downslope Surface Water

N/A

Physical State of Waste

N/A

* * *

3 CONTAINMENT

Containment

Method(s) of waste or leachate containment evaluated:
I

N/A

Method with highest score:

N/A

10
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4 WASTE CHARACTERISTICS

Toxicity and Persistence

Compound(s) evaluated

N/A

CompoiBid with highest score:

N/A

Hazardous Waste Quantity

Total quantity of hazardous substances at the facility, excluding those with a containment
score of 0 (Give a reasonable estimate even if quantity is above maximum):

N/A '
i

Basis of estimating and/or computing waste quantity:

N/A

» * *

5 TARGETS

Surface Water Use

Use(s) of surface water within 3 miles downstream of the hazardous substance:

N/A

Is there tidal influence?

N/A Ŝ 0 I, V

10 300230



Distance to a Sensitive Environment

Distance to 5-acre (minimum) coastal wetland, if 2 miles or less:

N/A

Distance to 5-acre (minimum) fresh-water wetland, if i mile or less

N/A

Distance to critical habitat of an endangered species or national wildlife refuge, if
1 mile or less:

N/A

Population Served by Surface Water

Location(s) of water-supply intake(s) within 3 miles (free-flowing bodies) or 1 mile (static
water bodies) downstream of the hazardous substance and population served by each intake:

N/A

Computation of land area irrigated by above-cited intake(s) and conversion to population

N/A

Total population served:

N/A

Name/description of nearest of above water bodies:

Distance to above-cited intakes, measured in stream miles. _. .̂.ji

N/A ^
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AIR ROUTE

1 OBSERVED RELEASE

Contaminants detected:

No known air quality monitoring has been conducted on site.

Date and location of detection of contaminants:

N/A

Methods used to detect the.contaminants:

N/A

Rationale for attributing the contaminants to the site:

N/A

* * »

2 WASTE CHARACTERISTICS

Reactivity and Incompatibility

Most reactive compound:

N/A

Most incompatible pair of compounds:

N/A

12
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Toxicity

Most toxic compound:

N/A

Hazardous Waste Quantity

Total quantity of hazardous waste:

N/A

Basis of estimating and/or computing waste quantity:

N/A

* * *

3 TARGETS

Population Within 4-Miie Radius

Circle radius used, give population, and indicate how determined:
0 to 4 mi 0 to 1 mi 0 to 1/2 mi 0 to 1/4 mi

N/A

Distance to a Sensitive Environment

Distance to 5-acre (minimum) coastal wetland, if 2 miles or less:

N/A

Distance to 5-acre (minimum) fresh-water wetland, if 1 mile or less:

N/A Qfc

13 300233



Distance to critical habitat of an endangered species, if 1 mile or less:

N/A

Land Use

Distance to commercial/industrial area, if 1 mile or less:

N/A

Distance to national or state park, forest, or wildlife reserve, if 2 miles or less:

N/A

Distance to residential area, if 2 miles or less:

N/A

Distance to agricultural land in production within past 5 years, if 1 mile or less:

N/A :

Distance to prime agricultural land in production within past 5 years, if 2 miles or less:

N/A
I ;

Is a historic or landmark site (National Register or Historic Places and National
Landmarks) within the view of the site? j -

N/A

Of.
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FIRE AND EXPLOSION

1 DOCUMENTED THREAT

If either a state or local fire marshal has certified that the facility presents a significant
fire or explosion threat to the public or to sensitive environments, document the certificatioi

Name/affiliation of fire marshal:

The site has never been certified as a fire and/or explosion hazard and poses
no threat at present.

Reference no. 16

Date of Certification:

N/A

Comments:

N/A ;

If there is a demonstrated fire and explosion threat based on field observations, document
the threat:

Inspectors reporting the threat:

N/A

Date of observations:

N/A

Methods used to document the threat:

N/A

Comments: ^̂
*«'

N/A ^ "
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2 CONTAINMENT

N/A

Containment
^̂ •••-•̂ --̂ ••M̂ MB̂ ^̂ H-l |

Measure(s) taken to minimize or prevent hazardous substances from catching fire or explodin

N/A !

* » *

3 WASTE CHARACTERISTICS

Direct Evidence

Type of measures taken:

N/A

Date and location of positive measurements:

N/A
i

Ignitability

Compound evaluated:

N/A
I

Compound with highest score:'

N/A

16 300236



Reactivity

Compounds evaluated:

N/A

Compound with highest score:

N/A

Incompatibility

Compounds evaluated:

N/A

Most incompatible pair of compounds:

N/A

Hazardous Waste Quantity

Total quantity of hazardous waste:

N/A

Basis of estimating and/or computing waste quantity:

N/A

17 300237



4 TARGETS

Distance to Nearest Population

N/A
;

Distance to Nearest Building

N/A

Distance to Nearest Sensitive Environment

Distance to wetlands, if less than 100 feet:

N/A

Distance to critical habitat of an endangered species, if greater than 1/2 mile:

N/A

Land Use

Distance to commercial industrial area, if 1 mile or less:

N/A

Distance to national or state park, forest, or wildlife reserve, if 2 miles or less:

N/A

300233
18



Distance to residential area, if 2 miles or less:

N/A

Distance to agricultural land in production within past 5 years, if 1 mile or less:

N/A

Distance to prime agricultural land in production within past 5 years, if 2 miles or less:

N/A

Is a historic or landmark site (National Register or Historic Places and National Natural
Landmarks) within the view of the site?

N/A

Population Within .2-Mile Radius

N/A

Number of Buildings Within a 2-Mile Radius

N/A
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DIRECT CONTACT

No contaminants directly accessible to the public have been identified;
therefore, direct contact was not evaluated. •

1 OBSERVED INCIDENT

Pertinent details of incident:

N/A

Location:

N/A ;

Date:

N/A

* * *

2 ACCESSIBILITY

Accessibility to Hazardous Substance

Measure(s) taken to limit access by humans or animals to the hazardous substances:

N/A

» * *

3 CONTAINMENT

Containment

Indicate whether the hazardous substance itself is accessible to direct contact:

N/A

20
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* WASTE CHARACTERISTICS

Toxicity

Compounds evaluated:

N/A

Compound with highest score:

N/A

* * *

5 TARGETS

Population Within 1-mile Radius

N/A

Distance to a Critical Habitat of an Endangered Species

N/A

v^
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16. Rehrig, Paul, Hatfield Borough Fire Marshal, with William
Hose, NUS FIT III. Telecon. August 5, 1986.
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Pennsylvania. Progress Report 146, 1955.

21. Rima, Donald R., Harold Meisier, and Stanley Longwill,
United States Geological Survey. Geology and
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25. Coyle, Judith A., North Penn Water Authority, to Timothy
Silar, NUS FIT III. Correspondence. October 7, 1986.
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1 1ST CENTER:

ACCOUNT NO.:

3. PRIORITY:

H HIGH

[_] MEDIUM

j__J LOW

8. GENERAL TASK DESCRI

2. NO. :

REM/FIT ZONE CONTRACT
TECHNICAL DIRECTIVE DOCUMENT (TDD) F3-8607-06

4. ESTIMATE OF
TECHNICAL HOURS:

60
4A. ESTIMATE OF

SUBCONTRACT COST:

S. EPA SITE 10: 6. COMPLETION DATE:

8/18/86
SA. EPA SITE NAME:
Ametek Corp.
Hatfield. PA

1

7. REFERENCE INFO.:

EYES [__NO
n ATT ACHED

[3 PICK UP

oT.nw. Preparation of HRS report for the subject site.
!

9 SPECIFIC ELEMENTS:

]•) Rpvtew background information.

2_. Review information obtained under

i 1 } (".nntacr statA & local aoAnc.AR for r

i 4 ) PAU.AH; PA

TDD No. F3-85 12-31.
AlAvant inforamtion

DFTJ anrf NPWA filAs for rAlpvanr information anrf data

*) ) Prim pur A T^PS ccorA

A . P,.r«,. A ,...hmir HPS «««n- Ini-lnrf

*7l All WOrV rtB ̂ ^e T̂ rt4«-i**f frt H» rvorfrtf

inp all rAqiiirAri rfnciimAnraHr-T.

11. DESIRED REPORT FORM: FORMAL REPORT

OTHEP (c;pfripY). Coordinate with

10. INTERIM
DEADLINES:

3 LETTER REPORT [_] FORMAL BRIEFING D

Lorie Acker
Determine RCRA staus, if applicable

12 rnuMFWTc. '

State Code 042 County Code 091

13. AUTHORIZING RPO: i/ J? / /* ^T7 14. DATE:. /

15. RECEIVED BY:

(SIGNATURE)
^

M"U ff^ *r^ -̂—J /^ >

• — -^^ / £+ •* -f T ̂ 7 ̂ ^̂ \̂

V i '
'"I r
1 X7 __ 16. DATE:
JTEDWrn^XCEPTIONS ["] REJECTED s / "

S^S ^"^ • ._ S / '

\ /(CONTRACTOR RPMSI^NATUlTE?) ——— " \ / / /

«!

Sheet 1 White - FITL Copy Sheei 3 Pink - Contracting Officer's, COPY (Washington^
Shtet 2 Canary - DPO Coov Sheet 4 Goldenrod - Protect Officer's Coov (Waihinoton 0. C. )
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F3-8607-07
A _._. POTENTIAL HAZARDOUS WASTE SITE
*!frCfirV SITE INSPECTION REPORT
^̂ i~i ̂ * PART1- SITE LOCATION AND INSPECTION INFORMA

L IDENTIFICATION
01 STATE OJSITEMJMMR
PA 2031

H. SITE NAME AND LOCATION
01 STTE NAME a— * ttum m vwMxiMiMMOMn 02 STREET. ROUTE NO.. OR SPEC1FC LOCATION CENTIFIER

Ametek. Incorporated One Spring- Avenue
03CI1Y 04 STATE OS » COM JMCOUNTY 07COUNTY 54CGM

1 CODE WS-
Hatfield PA 19440 IMonteomerv 091 PA05
Ô Ĵ oe t n O lONOITUoe XA.PMVATE D ». FEDEHAL_ ___ _ Q C. STATE S D COUNTY C E MONCWAL

_4IL -JLTI -3.51'. _75 li1 40" . r\t ryntf* , ,n ,...„,,_ p Q ifHKNOvw
W. INFECTION INFORMATION
01 OAri OF mftsnon 02 si it STATUS O3rt»«s OF OPERATION

, , N/A CXACTIVE 1
MONTI. DM TIM Q K*CTIVf KGMNMG YEAR ENDING VEAR

_X UNKNOWN

U.«KW.TI-:nPO«WKiH9̂ eb1ION(CMC««M«M» jjŷ

r A PPA r« ^AeOMTMACTOR .,,..„. ,..,., ,„ , H C UilMne^ ^p »«.IN.(»ALeONTRAeT.5*.

r E STATE - F STATS CONTB ACTOR ..,...,,.„..., , T n QTHtR
'*•"•••"•""

N/A
0» OTHER WSPECTORS

evaluated using available data

1 3 STTE REPRESENTATIVES INTERVIEWED

N/A

17 ACCESS OAMED8T 1« TME OFMSPECTON
rCMct vw W / A

D.-,.,*«SSK.N/A N/A
D WAflftANT

O4TITLS

N/A
lOTTTUi

N/A

'"•""""'•
'SWC->

07 OHOANIZATION

N/A
It ORGANIZATION

N/A

14TTTU 1SAOOMESS

N/A N/A

i

oa TELEPHONE v;

' 'N/A
i : TELEPHONE *c
' 'N/A

. »

, ,

I )

1 )
i e TELE»~ONE so
« ' N/A

, ,

< .

i )

( •

t )

1 ( WEATHER CONOmONS

N/A
IV. INFORMATION AVAILABLE FROM
01 CONTACT

Lorie Acker
04 PERSON RESPONSIBLE FOR SITE INSPECTION FORM

William Hose

02 Of rAf*AefvOiy««rMwi;

EPA
05 AGENCY OC OPX2AMZATION

NUS FIT III

03 TELEPHONE NO

12151597-3165
07 TELEPHONE NO. c

(215) 687-9510

BOATE
8 ,11,86
UONT» CM1 'f*

EPAFOHM207CM3t?-«.i



^ __ _ POTENTIAL HAZARDOUS WASTE SITE
AFP/X • SITE INSPECTION REPORT
^̂ L-l r\ PART 2 -WASTE INFORMATION

1. IDENTIFICATION

MATE 02MMBER
II. WASTE STATES, QUANTITIES, AND CHARACTERISTICS
01 PHYSICAL STATES iCMctMmtKpiy. 02 WASTE QUANTITY AT SITE

tMmutn o/ w«l» OUVWMI
~ A w.t in u c cjtuanv n-_»i.0«««p«no*n.i— A. SOLID iyE. 5LUHH. lint-nr\.*rn
:» POWDER FINES Ap LIQUID TONS UIIKIIUWII
"~ ̂  SLUDGE _ G GAS iinlcnown
•_ D OTHER

iSwcrf).: NO. OF DRUMS unknown
III. WASTE TYPE.
CATEGORY

SLU
OLW
SOL

PSD

OCC
IOC
ACD
BAS
MES

SUBSTANCE NAME

SLUDGE
OILY WASTE
SOLVENTS

PESTICIDES

OTHER ORGANIC CHEMICALS
INORGANIC CHEMICALS
ACIDS
BASES
HEAVY METALS

01 GROSS AMOUNT

unknown

03 WASTE CHARACTERISTICS -CMC* Mmti m»r>

X' A TOXIC L E SOLUBLE - t. HIGHLY V
C B. CORROSIVE ;. F INFECTIOUS - J.-EXPLOS
1~ C. RADIOACTIVE L G FLAMMABLE t. K REACT. .
-.'. D PERSISTENT L. M K3NITA8LE L. L (NCOMP

M NOT AP

OLATItE
VE
/E
ATiBtE
PUCA6..E

02 UNIT OF MEASURE 03 COMMENTS

N/A PA DER file information indicates
AMETEK uses and has used solvenl
as part of its degreasing operation

IV. HAZARDOUS SUBSTANCES .s»<a»m» i*maiiriQutm,c*HC*s*im<»'ti
01 CATEGORY

SOL
SOL
SOL
SOL

02 SUBSTANCE NAME

trichloroethvlene
1,1-dichloroethylene
1 , 1 , 1-trichloroethane
1 ,1-dichloroethane

V ' . . . . . ' •

V. FEEDSTOCKS <$•• *Bo*no,, 10, «s IV̂ D.-J;
CATEGORY 01 FEEDSTOCK NAME

FDS

FDS

FDS

FDS

03 CAS NUMBER

79-01-6
75-34-4
71-55-6
75-34-3

04 STORAGE DISPOSAL METHOD

unknown
unknown
unknown
unknown

i -

05 CONCENTRATION

333.1
100.9
407.2
81'.3 '

06MEAJJBE.OC
COfnCENTRlT.es

Ug/l
ug/l
ug/l
Ugf/1

N/A
O2 CAS NUMBER CATEGORY Or FEEDSTOCK NAME

FDS

FDS

FDS

FDS

02CASSUM6t =

VI. SOURCES OF INFORMATION .CM «o.c*c «<.,..,... ,0 ,„/.,_.. «4™».̂ ,,rs wo->i,

North Penn Water Authority (NPWA) file information
Pennsylvania Department of Environmental Resources (PA DER) file information

:hat
s

EPA FORM 2070-13I7-B1)
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^ __ _ POTENTIAL HAZARDOUS WASTE SITE inofti
&FPJ\ SITE INSPECTION REPORT 01JT*n
^̂ i~l ** PART 3- DESCRIPTION OF HAZARDOUS CONDmONS AND INCIDENTS ' "" '

•nCATtON

2031

L HAZARDOUS CONOmONS AND MCBtMT* i -- -nn
pi) in t OOJUNDWATtH COf fT.'J_.t J.'. 1 (Qf J -»nr 08 0 OWSMiD (DATE i/Z./UU . n POTENTIAL
ofMMJLATieM POTKMTIAI L v A*»»e Ten 69, 706 a* UAMATiwc rmr.aOTini-1

D ALLEGED

North Penn Water Authority sample analysis has revealed contamination in both on site and dowr
gradient wells at levels significantly higher than those detected in background samples.

01 Of SURFACE WATER CO»T*«"«TiO»i O* O mSCTVEP(P*T| i ( C PQTfNTlAl,
03 POPULATION POTENTIALLY A«E»CTK> ___ „. _ l>< MAM̂ T̂fyf DeitCfVPTION

None known

01 C C CONTAMWATIO. Of AIR O2 D QBSPBVPD(DATf: , _______ . ) pj POTENTIAL
.... "OBl.'LATK.aJPOT̂ NTIAUVAFFPCTI-n —- ____ - ** NAflfV.TTYF Of SCnPTIOM

No known air quality monitoring has been conducted on site.

01 n D F.R&B.PLOS1VE CONOmONS O2 E «a*SE«_V«O (DATl; __ . __ _., ) C POTBmAL
oa eoeuLATiftN PO ITNTIAU Y AFFFCTFO ._ , , ..,.,„„„.„ , n* MAMAT.̂  Of-SCnPDOM

The site has never been certified as a fire and/or explosion threat.

Q1 &? MBFCT CONTACT 19U7 - Qn_ OS ~ QBSFBWSO IDATfl ,_.„,,„„„.,_.„._ | A POTSmAL
03 POPULATION POTpNTlAUYAFFECTfp *.»"« _ (M NABRATItff QCSeiWPTlON

C ALLEGED

3 ALLEGED

C ALLEGED

3 ALLEGED

No ronlaminants directly accessible to the public have been identifier!.

01 r f CONTAMINATION c* SO". 02 ̂  OBSFBVKJ IOATF ......,, _ . .j r PQTB.TIAL
03 AREA POTENTIALLY AFFECTED °* NARRATIVE pesC«PT1ON

<AMtl

None known, there are no soil . sample analyses available.

Q'ffi Q. DB*U<ING WATE« CONTAMINATION _-. _-... 0? D QPSEWl/ED (PATE 2/2. /8.0 j }C POTENTIAL
Q^ VQ°ULA TON "OTE^mAU Y AFFECTED Dyj/yD 04 NABt^ATTVE OCSCWDON

= ALLEGED

3 ALLEGED

North Penn Water Authority sample analysis has revealed grouhdwater contamination downgradid
from the site within the aquifer of concern. The aquifer of concern supplies 69,706
people within the study area.
O1 O H, WOP-̂ E" E*p_WUfl-:-'*-.Ul*Y OZ Q QWSEWVED (pATg _______ ) D POT̂ MTIAJ.
03 WQHKER8 *OT.:NT1*_.LY AFFECTED _ . ... . 04 NA^HATtVE OKCflfPTIO*1

None known

01 £?? •O*yi>TV>j ex»O.K.«»K/»UUPY ,-Q -,Ar aan OP.gcm.cn in*-c a/1 1 /«R > P̂OTENTIAL
M PŴ H>TX>I POTENTIALLY AFFECTED _D__Ll̂ .UD _ 04 NAMAATIVE DESCMPTION

A total of 69,706 people which utilize the aquifer of concern as thei
water source are potentially affected by the contaminated groundwater

C ALLEGED

C ALLEGED

r potable

.AR30025I



POTENTIAL HAZARDOUS WASTE SITE
SITE INSPECTION REPORT

PART 3 • DESCRIPTION OF HAZARDOUS CONDITIONS AND

L IDENTIFICATION
01 x ̂

I HAZARDOUS CONDITIONS AND INCIDENTS ic««~w
01 D J. DAMAGE TO FLORA 02 D OBSERVED (DATE: _________} D POTENTIAL D ALLEGED
04 NARRATIVE DESCRIPTION _

None known

01 D K. DAMAGE TO FAUNA 02 D OBSERVED (DATE: __________) D POTENTIAL C ALLEGED
04 NARRATIVE DESCRIPTION .»>C-MK«*WI.O«P*C*SJ

None known
01 D L. CONTAMINATION OF FOOD CHAIN
04 NARRATIVE DESCRIPTION

None known

01 D M. UNSTABLE CONTAINMENT OF WASTES 02 D OBSERVED (DATE: __________) C POTENTIAL C ALLEGED

03 POPULATION POTENTIALLY AFFECTED 69,706 Q+ NARRATIVE DESCRIPTION

The containmant of the wastes 1*15 unknown; however, contamination of the groundwater has
been attributed to the site._______________________
01 C N. DAMAGE TO OFFSITE PROPERTY 02 D OBSERVED (DATE: _________) D POTENTIAL Z ALLEGED
04 NARRATIVE DESCRIPTION

None known •

01 E~ O'CONTAMINATION OF SEWSRS. STORM DRAINS. WWTPs ; 02 G OBSERVED (DATE. ii_l__iiil___!_ }^ S. >_3' POTENTIAL-' '>_! IS ALLEGED
04 NARRAT.VE DESCRIPTION _ ,..;.,, y,j;,!nf)r, , y hsIIoiJfiq e\ OJi- '. fi t MO.:. 'J \ .,'

None known

01 C P ILLEGAL/UNAUTHORIZED DUMPING 02 D OBSERVED (DATE.__________) "POTENTIAL ^ALLEGED
04 NARRATIVE DESCRIPTION

.n • • ! • . < • -=..g •]••. . V..--.C.-- He i

None known

05 DESCRIPTION OF ANY OTHER KNOWN. POTENTIAL. OR ALLEGED HAZARDS

..None-known • .••,_.; * ̂ t̂ n -\ •. + «••/; •.....•,•.- .; •-,
.mr-. or. 10 isli

IU. TOTAL POPULATION POTENTIALLY AFFECTED: 69 .70ft
IV. COMMENTS

The total population potentially affected reflects all groundwater users including free
flowing municipal systems which draw from the aauifer of concern.

V. SOURCES OF INFORMATION /c,. *»«< ™/.™.., . . >W.M,
-.ilijc 9fi l i i l i j ) . , 6Jl,:r if.-j'i &fi. 1O L,.

iiPA:DER file information (rnsi?.-.'? ni:ll"1t^ fr./ojrlli i - i , -.noT rlJ-joil hnfi .';!'ji'iJjji! ,l:'iciloioT
NUS Corporation FIT III Hazard Ranking

EPAFORM2070-13(7-81)
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POTENTIAL HAZARDOUS WASTE SITE
SITE INSPECTION

PART 4 • PERMIT AND DESCRIPTIVE INFORMATION

LCENTJFICATJON
OltTATE
PA

OaWTINUMM*
2031

L KKMrr INFORMATION
OITVPIOPPBMT MOMIMUB. 04D<m»T10NOATI OiCOMMWTS

O§. me
DC. AM
DO.
QE. HCftA MI-OHM STATUS PAD00234 2475
OF. SKCFIAN
DO. STATt
DM. LOCAL
D I. OTHER

2Ll. NONE N/A N/A
ML SITE DESCRIPTION

02 AMOUNT 03 UNIT Of MfAWME 04 TNEATMIMT(CM*MM

D A. SURFACE *POONW«NT

O C. DRUMS. AMOVE OMOUNO
O 0. TANK. ABOVE QftOUNO
O E. TANK. BELOW QHOUNO
OF.uwonu.
a a. LANOFAW..
DM. OPEN DUMP
CK. OTHER ————— nnlfnnwn

gi=S«*. **•——
D D. M
O E. WASTE 01. mOCESSMQ
DF. SOLVENT RECOVERY
O O. OTHER RECYCUNOmECOVERY
DH. OTHER______________

MOTHEH

unknown

:NTS

N/A

IV. CONTAINMENT
01 COMTAMMCMT Of WASTES !&** •»

O A. ADEQUATE. SECURE O •. MODERATE Sc. NADEOUATE POOR D D. NSECURE. UNSOUND. DANGEROUS

03 OCSCMPT1ON OF OMJMS. OKMQ. UNCM. lAAMCM. ETC.

AMETEK's containment procedures are unknown; however, qroundwater 'contaminationr.has
been attributed to the site and an inadequate value was assigned.

V. ACCESSWIUTY
n YES o NO unknown

01 COMMENTS .

No contaminants directly accessible to the public have been identified.
VL SOURCES OF INFORMATION n*..

PA DER file information
NUS Corporation FIT HI winshield site inspection, August 6, 1986
NUS Corporation FIT III Hazard Ranking System, August 11, 1986

EPAPONM207&-13I7-41)

AR300253



&EPA POTENTIAL HAZARDOUS WASTE SITE
SITE INSPECTION REPORT

PART 5- WATER, DEMOGRAPHIC, AND ENVIRONMENTAL DATA

I. IDENTIFICATION
01 STATET02 SITE NUMBER
PA 2031

U. DRINKING WATER SUPPLY
01 TYPE OF OMNK-NO SUPPLY

SURFACE WELL
COMMUNTTY A. D B. g
NON-COMMUNITY C. D D.

02 STATUS

ENDANGERED AFFECTED MONITORED
A. Of B. D C. D
D. If E. O F. D

O3 DISTANCE TO SITE

HI. QROUNDWATER
01 OROUNOWATEH USE M VCt-TTY .CftKi OM)

XbA-ONLYSOOnCEFOBDWNK.se DB.DRtNKING D C. COMMERCIAL. INDUSTRIAL. IRRIGATION D D. NOT USED. UNUSE ABLE

COMMERCIAL. INDUSTRIAL, IRRKSATION
{Ho o*»r MM. JOUTCM •

02 POPULATION SERVED BY GROUND WATER______/ ' yifl Hiain Sys fBBlBBTANeE TO NEAREST t-R_NKINQ WATER WELL >1_1_J_P fg«?t SB."

04 DEPTH TO QROUNOWATER

< 8
05 DIRECTION OF GROUNOWATER FLOW

unknown
06 DEPTH TO AQUIFER
OF CONCERN

8 -(It)
07 POTENTIAL YIELD

OF AQUIFER
unknoŵ ,

08 SOLE SOURCE AQUIFER

X) YES C NO

Wells are cased several feet into bedrock then constructed as open-holes (uncased) to the total
depth.

10 RECHARGE AREA

DYES
DNO

COMMENTS Unknown
11 DISCHARGE AREA

DYES

DNO
COMMENTS Unknown

IV. SURF ACE WATER
01 SURFACE WATER USE .CAM* on.)

SQ A. RESERVOIR. RECREATION D B. IRRIGATION. ECONOMICALLY D C. COMMERCIAL. INDUSTRIAL D D. NOT CURRENTLY USED
• DRINKING WATER SOURCE IMPORTANT RESOURCES

02 AFFECTED/POTENTIALLY AFFECTED BODIES OF WATER i , ,. ,,potentiaUy
NAME: , AFFECTED DISTANCE TO SITE

West Branch Neshami ny___Creek_________________„ 2,500 feet x̂ ,,
Meshalmny Creek .g 2.1 (mo

_____________________________________________________________ D ' _____________ (m.)

V. DEMOGRAPHIC AND PROPERTY INFORMATION
01 TOTAL POPULATION WITHIN

ONE (1) MILE OF SITE TWO (2) MILES OF SITE THREE (3) MILES OF SITE
A 1,fl97 B 13.143 c 28.240

NO. OF PERSONS NO O.'PERSbNS NO'W PERSONS

02 DISTANCE TO NEAREST POPULATION

to corporate
"Bbundry of Hat fielc

03 NUMBER OF BUILDINGS WTTHM TWO (2) MILES OF SITE

2.315____

04 DISTANCE TO NEAREST OFF-SITE BUILDING

4fin feet HOM.
35 POPULATION WITHIN VICINITY OF SITE IPro*O9 ntrnov. Oftenptiofi of Mturm of eoptjMttxt imvn«t nemrr ot Mr •. g.. fwrtf. *Me*. Mnt#y POPUWM urvttt «f*aj

The site lies in a relatively rural area between the communities of Souderton, 1.2 miles west,
and Hatfield ,5 miles south.

EPA FORM 2070-13 (7-81)

&R30Q25I4



&EPA POTENTIAL HAZARDOUS WASTE SITE
SITE INSPECTION REPORT

PART S ' WATER, DEMOGRAPHIC, AND ENVIRONMENTAL DATA

L IDENTIFICATION

™PA

VL ENVIRONMENTAL INFORMATION
01 PCTMEAIUrr V UNBATUMATEO ZONE «CM« •_«

O A.10-*-10-«em/»»c £B. lO-« - *O-**MMC D C.10-«- 10-»anMe OO. GREATER THAN 10-'OH/MC

Q A. MKMMEASIE KB. RELATIVELY ,M.̂ RMEA»..E Q C. RBATIVB.Y PERMEABLE O 0- VERY PERMEABLE
ftMtm>i***«n«i ft*-*- I«*'MM> (i«-*-i»-'«_nMs UMI •«. !»-'••»•

OS OfPTH TO KOHOCK O« OCPTH OF CONTAMMATED >OC ZOMI

unknown unknown
OtNCTPNiaPITATION 07 ONt TEAM 24 HOUN MAMFALL

2.6
0««LOPt

SfTE SLOPE lOnEbnONOFSrTESLOK. TERRAW AVERAGE SLOPE
1-12 > southeast 0-3_____%

O* PUOOO POTENTIAL
N/A

SfTE IS W ________ YEAR FLOOOPLAIN

10
N/A csm is ON BARRIER ISLAND. COASTAL HOHHAZA..D AREA. R_VER»*E FLOODWAY

. 1 OMTANCETOWCTLANOSl***-*
N/AESTUAWNE OTHER

________(mil B ———————————(Ml)

12 OCTAMCt TO CWTCAL MAKTAT n> •
N/A

ENDANGERED SPECIES
13LANOUSCMV1CM.TY

DISTANCE TO:
RESOENTIAL AREAS. NATIONAL/STATE PARKS, AGRICULTURAL LANDS

COMMERCU.UMDUSTRIAL FORESTS. OR WILOUFE RESERVES PNMEAGLANO AGLANO

A 800 feetiMK p.___.F. ima e M/A imn B 2nO feet """
14 OE5CMPTIOM OF SITE M RELATION TO SUAftOUNOmG TOPOGRAPHY

Overall, the AMETEK facility is situated within an undulating plain with scattered low hills
and ridges. AMETEK itself is located atop of a hill. The site slope is very mild and points
to the southeast.

VU. SOURCES OF INFORMATION

United States Department of Agriculture Soil Conservations Service, Soil Survey of Montgomery
County, Pennsylvania. April 1967.
National Climatic Center, Climajic Atlas of the United States
PA DER file informaiton
VTTTC <̂ n̂r>̂ ..ot.̂ ^ _?TT TTT »_•_„,-—i r>„„!,;.,„ o..-.<..-.-, <Mmi-it IT 'nonarc jrtani.mg tyciom, .-ugujt 11

EPA FORM 8070- f

AR300255



£EPA POTENTIAL HAZARDOUS WASTE SITE LtOENTlF
SITE INSPECTION REPORT D1 Y£ °2

PARTS- SAMPLE AND FIELD INFORMATION ' ———— «-
H. SAMPLES TAKEN

SAMPLE TYPE

QnOUNDWATER

SURFACE WATER

WASTE

AIR

RUNOFF

SPILL

SOIL

VEGETATION

OTHER

01 NUMBER OF 02 SAMPLES SENT TO
SAMPLES TAKEN

evaluated using1 available data

III. FIELD MEASUREMENTS TAKEN
01 TYPE

- N/A

CATION
SITE NUMBER
2031

03 ESTIMATED DATE
RESULTS AVAIUSLE

•

02 COMMENTS

IV. PHOTOGRAPHS AND MAPS

01 TYPE D GROUND D AERIAL N/A 02HCUSTOOYOF N/A
' rM«n* o/ (X9Mi2«r'Oh 0* MOfWOu*'

03 MAPS 04 LOCATION OF MAPS
i£YES NUS Corporation FIT III
D NO —————————————— c ———————————————————————————————————————————————————

V. OTHER FIELD DATA COLLECTED (*o«». «"««<.««.._.*/

N/A '

VI. SOURCES OF INFORM ATION .C» <p«c«<c /»»/««ni »g n«> MM. uro* m*yta fwxj-ti)

NUS Corporation FIT III Hazard Ranking System, August 11, 1986.

EPAFORM 2070-13 (7-81)

AR300256



fcEFA •ENTULHAZAf
SITEINSPEC
PART7-OWNG

I CURRENT OWNERS)

AMETEK. Tncorporntpd
B2B+SMUMMR

B3SIRUTAOOMtSSr»C »*t.l>fOi.<m.l
One Spring Avenue
MCrtV MSTATI
Hatfield PA

01NNM
N/A

04 SC COOC

orveooc
19440

OZD^SNUMHR

M.fnwi.'iri-ncft.Pe tm.iiroi.au

.̂

01 MAME

N/A

07 I

04SBOOOC

JPCOOt

0204-SNUMKI.

03 STREET AOMtSSt'O fctiwo. «e.

OSOTY 0« STATE

01 MAME
N/A

04 SC COOt

07 V COOt

02 0*t NUMBER

03 STRICT ADDRESS <PO CM A»o» vc i

OS CITY M STATt

O4SCCOOE

07ZPCOOC

M. PREVIOUS OWNEWS) .L»»».ni~.nr,
01 MAME

Unknown 02 D*S NUMBER

03 STREET ADDRESS f»0 fat "Ot mi

06CTTY OS STATE

01 NAME

N/A

04 SC CODE

07 ZP COOt

02 O+t NUMBER

03 STREET ADDRESS i»0 t*t »nt «tj

OS OTY OS STATE

01 MAME
N/A

04 SC COOt

07 ZT COOf

020»SMUMBIR

03 STPKT AttMESS .» O »~, (WO ., M j

0*C_Tt 0« STATE

O4SCCOOE

07 SP COOt

inous WA^TF STTE L VENT̂ ICA TION
[ION REPORT PA 1 2031
R INFORMATION \ » ..J ——— 2 ————————
PARENT COMPANY :rki— r-r
OBNAMt OBO*BNUMBER

10SIKUI ADOWSŜ .O O-.ffO,.*,., IISCCODt

iscrrr USTATI

OSNAMI

N/A

14 ZIP COOt

0«0+S NUMBER

te«nmr«ooMH(Po.iM.wa«.««.i HSCCOOE

12OTY • 13 STATE

OCMAMC

N/A

14ZVCOOE

0»O.S*WMBE«

iosr.«rrAOOPESS«f o »».»««• «t/ nstccooe

IJCTTY 13STATE

OSNAMt
N/A

i4i»cooe

0»D*BNUMBER

10*Tm"weIS"° '"' '1slcco3t

12CHY 13STATE coot

IV. REALTY OWNERXS) >««..•». «̂ « <«.«*-.
01 MAME

Unknown
02D«iNUMSE«

03 STREET AOO«S» i» 0 fc.«»0» we, 04SCCOCE

OS OTY 04 STATE

01 NAME

N/A

07 Z» CODE

03 STREET AOORCSS if 0 *M HfOf ««-i 04SCCOOE

OSOTY M STATE

N/A

07 ZIP CODE

02 Ô S NUMBER

O3STI«ET ADDRESS f»O *M KfBf.Hf.i 04 SJC COOt

OSOTY 0* STATE 07 ZIP CODE

V. SOURCES Of INFORMATION .c.. •MX «•»«« .« MM m •«. MM WM,

PA DER file information

9A FOMM 2070-U (7-«11

AR300257



v>EPA POTENTIAL HAZAR
SITE INSPEC1

PART8-OPERAT(
H. CURRENT OPERATOR r.n.M.»«.M«*OT.»w.
01 NAME

N/A
03 STREET ADDRESS lf.O.»ajt.HfBt.Hc.l

05CTTY

Oi YEARS OF OPERATION 09 NAME OF OWNER

02 D+B NUMBER

04 SC CODE

08 STATE 07 ZIP CODE

UL PREVIOUS OPERATOR(S) (l*f«o«ii»eMI*H. an*tt aMrHmwmromnnvi

01 NAME

Unknown
03 STREET ADDRESS tf.O.*u.Hm.«c i

OS CITY

08 YEARS OF OPERATION

01 NAME
N/A

02 D+B NUMBER

04 SC CODE

06 STATE 07ZVCOOE

09 NAME OF OWNER DURING THIS PERIOD

03 STREET ADDRESS If. O. *>*.*rt>i,»K.)

05 CITY

OS YEARS OF OPERATION

01 NAME
N/A

02 D+B NUMBER

O4SCCOOE

06 STATE 07 ZIP CODE

09 NAME OF OWNER DURING TH-S PERIOD

03 STREET ADDRESS If.O te*.*FDt.*ic.>

OS CITY

08 YEARS OF OPERATION

02 D+B NUMBER

04 SC CODE

06 STATE 07 ZIP CODE

09 NAME OF OWNER DURING THS PERIOD

DOUS WASTE SITP 1. IDENTIFICATION
riON REPORT 01 spg
}R INFORMATION ————

OZSTTÊ R

OPERATOR'S PARENT COMPANY p.****;
10 NAME

12 STREET ADDRESS If.O. tot. trot. mK.>

11 D+B NUMBER

13SCCOOE

14 CITY IS STATE 16 ZIP CODE

; ."•'• •
PREVIOUS OPERATORS' PARENT COMPANIES vmKUM,
10 NAME

Unknown
12 STREET ADDRESS If.O tat. KFOf. ne.>

11 D+B NUMBER

13 SIC CODE

14CTTY 1SSTATE 16 ZIP CODE

10 NAME

N/A
12 STREET ADDRESS IfO tot. HfDi. .K)

11 0+8 NUMBER

13 SIC CODE

14OTY 1SSTATE 16 ZIP CODE

10 NAME

N/A
1 2 STREET ADDRESS If.O. tot. KfD t. uc.i

11 D+B NUMBER

13 SIC CODE

14CITY 15STATE 16 ZIP CODE

IV. SOURCES OF INFORMATION .0. «~*c **,**.,. ..,.. «» »,. «.«. «»,«. -wo..,, ,

PA DER file information

i

EPA FORM 2070-13 (7*1)

AR30Q258



~ __. POTENTIAL HAZAF&FPA srretNSPEC-
^̂ *"- ** PARTt'OENERATOR/TRA

IOOUS WASTE SITE 110ENT'RON REPORT °;,?*TI
Mf.jffĉ Ti ii turfttt** m ̂**fci

f (CATION

"TosT""
I OM«TE GENERATOR

AMETEK, Incorporated
02D+BMUMBER

03 STREET ADOftESS 1* O mm. •*-. mmj

One Spring Avenue
OBCnV 04STATE

Hatfield PA

04BCGOOB

orzrooot
19440

small quantity generator

I

•. OFF-KTE OENERATOIKS)

N/A
02D+BMUMBER

oasrmrr KCfiHitfifo «M.«TO »,««.;

O4OTY bi» STATE

01 MAME

N/A

07 Z

O4SCCOOE

ĈOOE

02 D+B NUMBER

03 STRUT ADDRESS if o mm. fro*. «c..

OS CITY D4STATI

04 1C COOt

or zr coot

01MAMC
N/A

03STHUTAOWUSC.O •&•»•.«..

OS CITY 04STA1

01 NAME

N/A
03 STRUT ADCMESS I* O. «H. *nt. m.l

04OTY 04STA

IV.TRANSPORTERCS}
01 MAME

Unknown

02 0+B NUMBER

03 STREET ADDRESS (/• o tmt.Krn.mx,

OS CITY 04 STATE

01 MAME

N/A

04 SC COOt

07 Of COOE

02 D+B NUMBER

03 STREET ADDRESS if O <« two*, we..

OSOTY 04STATE

04 SC COOt

07 Zf COOt

01 NAME

Unknown
03 STREET ADDRESS f> 0. tmt. KfO •. mmi

OSOTY 04STA

01 MAME

N/A
03 STREET ADCMESS ifOmtt. KfBt «e ;

OS CITY 04 STA

V. SOURCES OF INFORMATION ,<>.«— .~~~.. ..—.•«.-«.«--- ̂-H..

02 D+B NUMBER

04 SC COOE

rE 07ZJ»COO£

02 D+i NUMBER

04 «C COOt

rc O7zipcoot

02 D+B NUMBER

04 SC COOE

FE or z* coot

02 0*4 NUMBER

04 SC COOE

IT 07Z1PCOOE

PA DER file information

EPA FOMM 2070-1317-41)

AR300259



A _._ . POTENTIAAFRA SITE
**•—• *» PART 10-

L HAZARDOUS WASTE SITP L BENTIFICATION
INSPECTION REPORT 01 ?̂  °2 ̂(Ĵ f6"
PAST RESPONSE ACTIVITIES

L PAST RESPONSE ACTIVITIES
01 O A. WATER SUPPLY CLOSED
04 OESCH-PTION

N/A
01 D B. TEMPORARY WATER SUPPLY PROVIDED

090ATF 03ASENCY

09 DATE 03 AGENCY

N/A .
01 D C. PB.MANENT WATER SUPPLY PROVIDED
04 DESCRIPTION

N/A
01 O D. SPUED MATERIAL REMOVED
04 DESCRIPTION

N/A
01 D E. CONTAMINATED SOL REMOVED
04DESCROTON

N/A
01 D F. WASTE REPACKAGED
04 DESCRIPTION

N/A
01 D G. WASTE DISPOSED ELSEWHERE
04 DESCR.PTION

N/A
01 O H. ON STTE BURIAL
04 DESCRIPTION

N/A
01 O 1. M SITU CHEMICAL TREATMENT
04 DESCRIPTION

N/A
01 o j. M srru BIOLOGICAL TREATMENT
04 DESCRIPTION

N/A
01 D K. .N SITU PHYSICAL TREATMENT
04 DESCRIPTION

N/A
01 O L ENCAPSULATION
O4DESCIWTION

N/A
01 a M. EMERGENCY WASTE TREATMENT
04DE9CRFTION

N/A
01 D N. CUTOFF WALLS
04DESCRPDON

N/A
01 O O. EMERGENCY DIKING/SURF ACE WATER DIVERSION
04 DESCRIPTION
N/A
01 D P. CUTOFF TRENCHES/SUMP
04DESCRFDON
N/A

01 D Q. SUBSURFACE CUTOFF WALL
04 DESCR-PTON
N/A

09 DATE f« AGENCY

7> -
09 DATE 03 AGENCY

02 DATE 03 AGENCY

09 DATE 03 AGENCY

09 DATE 03 AGENCY

09 DATE 03 AGENCY ,

02 DATE 03 AGENCY

09 DATE 03 AGENCY

02 BATE 03 AGENCY

02 DATE 03 AGENCY

09 DATE 03 AGENCY

09 DATE 03 AGENCY

1

02 DATE 03 AGENCY

02 DATE 03 AGENCY

09 DATE 03 AGENCY

EPA FORM 2O70-13 (7-81)

AR300260



POTENTIAL HAZARDOUS WASTE SITE
SITE INSPECTION REPORT

PART 10 • PAST RESPONSE ACTIVITIES

L BENT.FICATION

• PAST RESPONSE ACTIVITIES
01 O R. BARRgR WAUJ OONSrRU&.H) 020*71.
04 OtSCWnON

N/A
01 O S. CAPP-NCVCOVCT-NO 02 DATE _____________ 03AGENCY.040cscRrnoN

N/A
01 a T. BULK TANKAQE REPAJRED
04)

N/A
01 O g.OJWUTCURTA*CONSTRUCTED 02DATE____________ 0»AQB«Y.
040ESCNPT.ON

N/A______________________ __________
01 a V. BOTTOM SEALED 02 DATE ___________ 03 AGENCY.
040CSCRTTX>I

01 C W GAS CONTROL 02DATE.
040

N/A
01 D X F.RE CONTROL 030ATE____________ 03AOBCY.
04 DESCWPTION

N/A
01 C V. LEACMATE TREATMENT
040e9C«PT-ON

N/A
01 C Z AREA EVACUATED 02 DATE _____________ 03 AGENCY.
040ESCHPTCN

'
01 a 1. ACCESS TO SITE RESTRICTED
04 DESCR-PTCN

N/A
01 O 2. POPULATION RELOCATED
04 OESCMPTON

N/A
01 I) 3 OTHER REMEOAL ACTIVITIES 02 DATE ___________ 03 AGENCY.
041

N/A

«. SOURCES Of INFORMATION

PA DER file information

EPA Klfmi 2070-13 (7-41)

AR30026I



X-/EPA . POTENTIAL HAZARDOUS WASTE SITE
SITE INSPECTION REPORT

PART 11 • ENFORCEMENT INFORMATION

I IDENTIFICATION
01 STATE
PA

02 SITE NUMBER
2031

N. ENFORCEMENT INFORMATION

01 PAST REGULATORY/ENFORCEMENT ACTON ihfES D NO

02 DESCRIPTION OF FEDERAL. STATE. LOCAL REGULATORY/ENFORCEMENT ACTION

In 1984, AMETEK, Incorporated was cited for the following two violations:

1. Waste sludge was manifested with the incorrect hazardous waste number.

2. Waste TCE was being transported by an unlicensed hauler to a facility which does
not have a permit to accept waste. The hauler and facility were United States
Gauge Division in Sellersville. Pennsylvania. ;

The current hauler is unknown.

HI. SOURCES OF INFORMATION , tg . «•.•««. IMP* ««yi«

PA DER file information

EPA FORM 2070-13 (7-«1)

AR30Q262
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REPORT OF VOLATILE HALOCARBON ANALYSIS
North Penn Water Atithority

SAMPLE # 2086-85

~SoLTrce~o-f Sample: NPWRA 328-65 Ametek Well #2', 3 min~Funrfirig~~

Date Collected: 10-16-85 Date Run: 10-23-85 Exam. By: _ YT
"Collected By: GTC Time: 1437 THM Preserved:" no
= ̂===:=:=̂  ==̂ ^̂ !=: ===:===̂ i==̂ =:=:̂ =:=cs:̂ =̂ :===:= = =: = =:=: — ̂:=: — — — — —= — —==— — =:—=:—:=: — — ,̂ ——

Results Expressed as ug/L

Tribalomethanes: LLD
___ Chloroform O.J5

T>i chlorobromomethane 0.5
Dibromochloromethane 0.5
Bromoform ! l.O

Total Trihalomethanes

"Vinyl Chloride " " 0.5
Methylene Chloride 5.0
Trichlorof1uoromethane 332.2 1.0
~rri-Dichloroethylene 168.3 ; " " —— Q~$~
1,1-Dichloroethane 4.8 ; - ' 0.5
cis-1,2-Dichloroethylene < 0.5
~1,2-Dichloroethane ; " O.5
1,1,1-Trichloroethane 858.3 O.S
Carbon Tetrachloride i 0.5
trf chloroethyl ene " 438.3 i' ._—_-_- .,__._.-
Tetrachloroethylene 30.0 , 0.5

Remarks:

1/2 DILUTION, MULTIPLY LLD'S BY

D

Approved By:

Reviewed By:

UR30Q26tr



REPORT OF VOLATILE HALOCARBON ANALYSIS
North F'enn water Authority

SAMPLE # 930-85

Source o-f Sample: NPWRA 17

_..-Date Collected: 4-3O-85
Collected By: GTC

C. »- , , 1 4-" ' . r^eSUJL T__ G

Tribal omethanes:
—— - Chloro-form -

Di chl orobromomethane
D i br omoch 1 or ome thane

———— .... . Bromo-form - — - — ——

3-85 Ametek Well #2

-Date Run: 5-9-85
Time: 0950

Expressed -as-uq/L

. ......

(84-02)

EM ami By« YJ
THM Preserved: no

LLD
, - O.S

0.5
0.5
1 0

Total Tri hal omethanes

Vinyl Chloride
Methyl ene Chloride

— .. —Tr i chl oro-f 1 uoromethane - -
1 , 1— Di chl oroethyl ene
i , l~Dichl oroethane
cis-1 ,2— Di chl oroethyl ene
1 , 2-Dichloroethane
1,1,1-Trichl oroethane

• — •-Carbon Tetrachlor i de — ———
Tri chl oroethyl ene
Tetrachl oroethyl ene

Remarks:

... ...... -1.4
125.0
3.4

11.1

•- 723.2 '

354. 9
22. 1

0.5
i 5 . O

. ... 1.0
! 0.5

0.5
0.5
0.5

1 0.5
', - -......__....-.._ _ 0.5 _ '_._.
, 0.5

0.5

•Approved•By.

Reviewed By:

300265



REPORT OF VOLATILE HALOCARBON ANALYSIS :
North Penn Water Authority

SAMPLE # 2085-85

"Bolirce "of "Sample: NPWRA 327-85 Ametek Well #1,2 mi n " running"~""

Date Collected: 1O-16-B5 Date Run: 1O-23-85 Exam. By: YT
^Collected By: GTC Time: 1423 ;THM Preserved: no

Results Expressed as ug/L

Tri hal omethanes:
Chloroform
Di chl orobromomethane
Di b r omoc h 1 or ome thane
Promof orm

Total Tri hal omethanes

"V:Tnyl Chloride
Methyl ene Chloride
Tri chl or of 1 nor ome thane
TYl-Di chl oroethyl ene 42.4
1 , 1 -Di chl oroethane . ... _ 46.5
cis-1 , 2-Di chl oroethyl ene
"I ', 2— Di chl oroethane - -
1 , 1 , 1-Tri chl oroethane 187.8
Carbon Tetrachl or i de
Trichloroethylene 158.6
Tetrachl oroethyl ene 5.7

LLD
0.5
O.5
0 . 5

>

0.5
5 . 0

• 1.0

: 0.5
O.S

0.5
0.5
O.S
O.S

Remarks:

———•" 1/2 DILUTION, MULTIPLY LLD'S BY

Approved By:

/fir
Revi ewed By: _./L\y_./S.r.r"._



REPORT OF VOLATILE HALOCARBON ANALYSIS
North Penn Water Authority

SAMPLE # 929-85

Source of Sample: NPWRA 172-85 Ametek Well #1

- Date Collected: •••• 4-3O-85--— -Date- Run: 5-9-85
Collected By: GTC Time: O922

————————————————— ——— Results-Expressed as- ug/L- -

Tri hal omethanes:
.. _.. . .. Chloroform — - ---

Dichl orobromomethane
Di bromoch lor ome thane

— ._.._._._... Bromoform ----- — - ———— - —— ——— ......_.

(84-01)

Exam. Byi - - YJ
THM Preserved: no

LLD
! . O.5
; 0.5
: 0.5

• . ........ . .1.0- .

Total Tri hal omethanes

Vinyl Chloride
Methylene Chloride

- • Trichl orof luoromethane • ...... -
1 , 1-Di chl oroethyl ene 80.8
1 , 1-Dichloroethane 69.4
cis-1 ,2-Dichloroethylene 0.8
1 , 2-Di chl oroethane
1 , 1 , 1 —Tri chl oroethane 316.2
f-v*aK-hnnTo.-K*.ar~h"lf-i_'"iY"_C->

Trichloroethylene 251.2
Tetrachlaroethylene 8.7

Remarks:

•— @®?\y --•

1 0.5
j 5.0
' .-. ._ . 1.0 --
: 0 . 5
i 0.5

0.5 •
0.5

". 0.5
,.. : 05

0.5
O.S

- Approved- By :

R.VJ



REPORT OF VOLATILE HALOCARBON ANALYSIS ',
__ NPdth_F._Knn Water Author.ity .......... _. .....

SAMPLE 3 2461-86

Source of Sample: Ameteck Well ttl, Sample #1

Date CqUeqted?.. H.-18.-B6. Date Buru—lL- 19-86 _Ex am
Collected By: TG Time: O93O THI1

Results Expressed as uq/L

RESULTS
Tri halomethanes:

Chloroform
Dichlorobromomethane i
Di bromochl oromethane
Bromoform

Total Tri hal omethanes

Vinyl Chloride
Methylene Chloride
Trichlorof luoromethane 34O.2
1 , 1-Di chl oroethyl ene 222.8
1 , 1-Dichloroethane 28.0
ci s-1 , 2-Di chl oroethyl ene 3.O
1 ,2-Dichloroethane . = _.__ .C.Lî Ẑ  I'JI-'TĈ

1 1 , 1 , 1-Tr i chloroethane —̂a>
Carbon Tetrachl ori de
Trichloroethylene 654.5
Tetrachloroethylene 38.7

Remarks: 1/2 Dilution

-

•

Approved By: Ĵfe£̂ '

. Byj YT
Preserved: No
= = -==:._:=:=:-=-==: = ====:=:—=..:.=..:

LOWER

LIMIT
0.5
O. 5
0.5
1.0

0.5
5.0
l.O
0.5
0.5
0.5

_____ . . __ . . . _ 0.5 . ___
0.5
0.5
0.5
0.5

**~

Revi ew«d B/



^ REPORT OF VOLATILE HALOCARBON ANALYSIS
1 .' __Nprt]i__Penn Wat€?r Authority __

SAMPLE tt 2462-86r ................i • Source of Samples Ameteck Well #1, Sample .42

11-18-...6 Date Run:_.l 1-19-B6 F.̂ :am._B.y: .;.__ YT_
Collected By: TG Time: 0940 THM Preserved:No

_____ Results Expressed as ug/L ....._ __... _____

LOWER
_______.________.__._,. ___RESULTS________ ...__... ...__. ______PEIE£LI.QN__
Trihalomethanes: LIMIT

Chloroform 0.5
Dichlorobromomethane i 0.5______
Dibromochloromethane 0.5
Bromoform 1.0

Total Trihalomethanes

_Vi_nyl_ Chloride . . . . . . . . . \ __... . _O.-.5_
Methylene Chloride 5.O
Trichlorof1uoromethane 321.6 l.O
1 , 1 -Di chl oroethy 1 ene _ _ __ 248. B_ __ ; ___._..__ ____O-5_
~1,1-Dichloroethane 16.8 0.5
cis-1,2-Dichloroethylene 2.8 0.5
_i_^2-_pi chl oroethane _ ; _____ _Q. 5_
1,1,1-Trichloroethane 1,429 • 0.5
Carbon Tetrachloride 0.5
Trichloroethylene ___,_....__6B_1. 9._ ___ _______ ._O..5_
Tetrachl oroethyl erit? 46.6 : 0.5

Remarks: 1/2 Dilution

Approved By:___

Revi ewf?d Bv:

300269
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Rf*PORT OF VOLATILE HALOCARBON ANALYSIS
_North Penn Water_Authority

SAMPLE .* 504-86

..,- Source of Samp 1 ei Ametek ".v...-:. s , •..» .

Date Collected: 2-27-B6 Date Run: 3-13-86
Collected By: TB Time: 1650

Results Expressed as ug/L

' Tri hal omethanes:
Chloroform
Di chl orobromomethane
Di bromochl oromethane
Bromof orm

Total Tri hal omethanes

Vinyl Chloride
Methylene Chloride
Tri chl or of 1 uor ome thane
1 , 1-Dichloroethylene 100.9
1 , 1-Dichloroethane 81.3
cis-1 , 2-Di chl oroethyl ene
1 ,2-Dichloroethane
'1 , 1 , 1-Trichloroethane 407.2
Carbon Tetrachl or i de
Trichloroethylene 333.1
Tetrachloroethylene 13.6

Remarks: t
"Y10T /hfLfcJiffa AJO e^ 3 fate /_£?£ .

f U

*«

i * **Ex am . By : YT ' • • ' '.
THM Preserved: no

1

LLD . '
0.5 '
0.5
0.5
1.0

0.5
5.0
1.0
0.5
O.S ""
0.5 .
O.S
0.5
0.5
0.5

i 0.5
1

,

!

.Approved By:_

Reviewed By:_



ift

;. REPORT OF VOLATILE HALOCARBON ANALYSIS
North Penn Water Authority

A MPLE # 5O3-86

^j Source of Sample: A. Stiert & Son Inc. "^

1. Date Collected: 2-27-86 Date Run: 3-13-86 Exam. By: YT
1 Collected By: TG Time: 1040 THM Preserved: no

Results Expressed as ug/L
I — ~ ~ ̂  ^ - — - —— - — — - -
1 Trihalomethanes:
I. Chloroform 0.5
f Dichlorobromomethane
1 Dibromochloromethane
I Bromoform

LLD
0.5
0.5
0.5
1.0

:

r _ _ __ _ _ __ i_
f Total Trihalomethanes

I Vinyl Chloride
I Methylene Chloride
f Tri chlorof luoromethane
f 1 , i-Dichloroethylene 8.3
t" 1 , 1-Dichloroethane . 2.7
L cis-1 , 2-Di chl oroethylene 5.7
j i , 2-Di chl oroethane
1 1 , 1 , 1-Trichloroethane 168.1
^^ --trbon Tetrachl or i de
^B ichloroethylene 198.9
^ I'etrachloroethylene

Remarks: m .

- iT u

#>&

i 0 . 5~
5.0
1 . 0
0.5
0.5
0.5
0.5
O.S
0.5
0.5

1 0.5

. . .. _ _. . . ... — .... —

M

saeae.*

'v

,.

i

\'

Approved By:^ ._ (J

•w Reviewed Bv:

(̂̂
7 ' J '.
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REPORT OF VOLATILE HALOCARBON ANALYSIS
_ hl.orth Penn Water Authority

sAMPLE tt 502-86

I Source of Sample: Richmond Ring Co.

LJDate Collected: 2-27-86 Date Runs 3-11-86
| Collected By: TG Time: 1030

1 Results Expressed as ug/L|.
I Trihalomethanes:
I. , . , Chloroform
J Dichlorobromomethane
1 Dibromochloromethane
I Bromoformi
I Total Trihalomethanes

I Vinyl Chloride
Methylene Chloride
Tri chl orof luoromethane
1 , 1-Di chl oroethyl ene
1 , 1— Dichloroethane
cis-1 ,2-Dichloroethylene
1 ,2-Dichloroethane
1 , 1 , 1 -Tri chl oroethane
Carbon Tetrachlori de

l| "richl oroethylene
W Tetrachloroethylene

r _. ______ __ _ =-~-==-s:=txS!:fs:s:̂ :KXB,s.Kscs:~=,̂ =.c-=3t::---
Remarks:

Mt&LLtteJ- ~flb . "T̂ û̂ Jt- 3/2£ lff(t .
I/

#17
-
r N O CONTAMINATION

_sr_;=:i5̂ .-.:.s£S£s.-_!ss.s.~.;._r:s__-c

.

Approved By: (i
\ • """̂
m . ..... .. . . . Reviewed By: ___

- -

Exam. By: YT
THM Preserved: no

i ' ~ ~ ——

LLD
O.S
0.5
0.5
1.0

0.5
5.0
1.0

; 0 . 5 .
0.5 .;/• i-
0.5 " : :

; . 0.5 fc
0.5
0.5
0.5
0,5

— = = = = = = = —— = = = = = = = = = = = = St..!"t=S = =S

•

1 - '

1 • .

}M/
' ;

300272
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REPORT OF VOLATILE HALOCARBON ANALYSIS
__Nor.th Penn Water Authority

<PLE V SO 1-86

I Source of Sample: B &• B Mfg. Co. Inc.

1 Date Collected: 2-27-86 Date Rum 3-11-86
I Collected By: TG Time: 0950

' Results Expressed as uq/L

: Trihalomethanes:
Chloroform
Di chl or obromomethane
Dibromochloromethane
Bromoform

Total Trihalomethanes

Vinyl Chloride v
Methylene Chloride
Tri chl orof luoromethane
1 , 1-Dichloroethylene
1 , 1-Di chloroethane
cis-1 , 2-Di chl oroethyl ene
1 ,2-Dichloroethane
1 , 1 , 1-Tri chloroethane

• >rbon Tetr ach 1 or i de
•i chl oroethyl ene

Tetr ach 1 oroethyl ene

Remarks: 3/0.6/J& - JU±t Ar44t*6Jg' fa"*" ~̂ L- "ftsUSvM *k

Exam. By: YT
THM Preserved: no

LLD
0.5
0.5
0.5
1.0

. . .... . --—
5.0

; i.o
i 0.5

0.5
i 0.5

0.5
0.5
0.5

i O.S
0.5

r̂'̂'f"̂

-

...
'4
.1

rrf

\

b.

t

-«*.

u

;i
i

T

T

NO CONTAMINATION
_=_=.r:._-:=: = =:-= = -3.= .= =:--:-=:s-:

Approved By:______

Reviewed By:_____
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REPORT OF VOLATILE HALOCARBON ANALYSIS
-Nor_th. Penn Water Authority .... .__. .

SAMPLE # 488-86

;,iv. Source o-f Samples Eastern

£.Date Collected: 2-26-86
Collected By: TG

Results£

. .Trihalomethanes:
.......... Chloroform

Dichl orobromomethane
Dibromoch lor ome thane

_,„.. Bromoform

Total Trihalomethanes

Vinyl Chloride
Methylene Chloride
Jri chl orof luoromethane
1 , 1-Di chl oroethyl ene
1 , 1-Di chl oroethane
ci.s-1 , 2-Di chl oroethyl ene
1 , 2-Di chl oroethane
1 , 1 , 1— Tr i chl oroethane

( C a r b o n Tetrachl oride . . ..
Tr i chl or oethy 1 ene
Tetrachl oroethyl ene

Remarks:
A/fif /T\fi&2juta i

Prestressed Concrete ;

Date Run: 3-11-86 Exam. By: YT
Time: 1500 THM Preserved: no

Expressed as uq/L j

LLD
0.5
0.5
0.5

_ __ 1.0
. [

i O.S
5.O
1.0
O.S
0.5

O.S [ 0.5
0.5
0.5
0 . 5

3.8 0 . 5
0.5

.

u, «̂  3/W!.*. :

• * - • >

t

• '

fik

u

Appcoved, By:___IzflM/

Reviewed By:
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7.0 Internal Quality Control Checks

Appendix A - U.S. EPA Method 502.1
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Revision No, 0
Date: 8-20-85
Page 1 of 1

3.0 DESCRIPTION OF ANALYSIS

3.1 All trihalomethane (THM) and volatile organic chemical (VOC) analysts will be performed by
Belle* unu Liu'iuiiMiiy i-"The Determination of Halogenated Chemicals in Water by the Purge and
Trap Method - Method 502.1", EPA »600/*-81-059. A copy of this method can be found attached as
Appendix A.

3.2 Five »L portions of water samples, or aqueous dilutions of samples are concentrated by means
of a Tckmar LSC-2 purge and trap device equipped with a Tekmar ALS 10-sample automatic
sampler. The sample is desorbed for analysis by a Varian 4600 gas chromatograph with a Tracer
Hall Electrolytic Conductivity Detector. Data analysis is performed by a Varian Vista <t02
chromatography data system.

300278
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Date: 6-20-85
Page 1 of 1

4.0 PERSONNEL

4.1 Position: Water Quality Manager
Name: Judith A. Coyle
Academics: H.S./8.A./M.S.
Present Specialty: Env. Science/Water Quality (Bacteriology/Org. Chem./inorg. chef.)
Experience (years/area): 3 years/technician

S years/present specialty

4.2 Position: Bacteriological Laboratory Supervisor/Water Quality Specialist
Name: Yifen Tsai
Academics: H.S./B.S./M.S.
Present Specialty: Env. Science/Microbiology
Experience (years/area): 2 years/present specialty

4.3 Position: Laboratory Technician/chemistry (part-time)
Name: James K. Weil
Academics: H.S./B.S./M.S.
Present Specialty: Water chemistry - analytical
Experience: (years/area): 30* years/organic chemistry (retired)

4 years/present specialty

300279
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Section No. 5
Revision No.
Date: 8-20-85
Page 1 of

5.0 SAMPLING PROCEDURES

5.1 Sample Bottle Preparation

5.1.1 Sample containers are 40 mL screw cap vials with a teflon-lined spetum seal.

5.1.2 Wash sample bottles, cap and seals in detergent solution. Rinse with tap water then organic
free water.

5.1.3 All bottles, caps and seals to dry at room temperature then place in 10S*C oven for one hour.
Allow bottles to cool.

5.1.4 For THM sample bottles, add crystalline sodium thiosulfate (2.5 to 3 mg/40mL) then seal with
septum caps. VOA sample bottles are sealed without preservatives.

5.2 SAMPLE COLLECTION

5.2.1 Collect samples as indicated by bottle labels and accompanying sample list. Collect 2
samples at each location. . .

&
5.2.2 Turn on the water and allow to run until temperature has stabilized. Fill the sample bottles

and seal them so that no air is trapped in the bottle. Make sure the teflon side of the septui
is down.

5.2.3 If the sample is for THM's, make sure to keep the sodium thiosulfate crystal in the bottle.
Shake several times after sealing.

5.2.4 To seal the bottles without air bubbles, fill until a miniscus forms at the top of the
bottle, then carefully screw the cap straight down. Turn the bottle over and tap to check for
air bubbles. If a bubble is present, carefully open the bottle and add a few more drops of
sample to form the miniscus, then reseal.

5.2.5 Fill in the sample label with your initials and the time and date sampled.

5.2.6 Keep the samples cool and return them to the laboratory nithin 8 hours.

5.2.7 Carry the laboratory provided field blank in close proximity to the samples.

5.3 DISTRIBUTION

All sampleflfwill receive a copy of this section of the OA program.

300280
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Date: 8-20-85
Pag« 1 of 1

6.0 RECORDS AND DATA REPORTING

6.1 Keep all records of organic chemical analyses for 10 years.

6.2 Keep records of action taken to correct violations of primary drinking water standards for 3
years after the last action taken with respect to the particular violation involved.

i

6.3 The data must contain date, place and time of sampling, name of person who collected sample,
type of sample, i.e. distribution, check, raw, treated, maximum, special. Date of receipt and
analysis, person who performed analysis, method used and results including units.

6.4 THM quarterly sample results are reported to DER and EPA by the 10th day of the month
following the sample period.

300281
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Date: 8-20-85
Page 1 of 29

7.0 ANALYTICAL PROCEDURES

7.1 Preparation of Standards in Methanol

7.1.1 Place about 9.8 mL of methanol into 10.0 mL volumetric flask. Allow flask to stand
unstoppered until alcohol-wetted surfaces have dried, (approximately 10 minutes).

7.1.2 Add neat reagents (purchase from Che* Services) to the flask according to the chart below to
produce 2 ug/uL standard mix. Neat standards are stored in the freezer. Be sure to allow them
to com* to room temperature before using. Discard the neat standards when they reach their
expiration date. Inject the neat standards into the bulb of the flask.

7.1.3 Table of neat standards:

Compound Density (g/mL) uL in IQmL MeOH

1,2-dichloroethane 1.2351 16.2
bromofom 2.6899 6.9
dibromochloromethane 2.451 8.2
dichlorobromomcthane 1.980 10.1
chloroform 1.4832 13.5 fc
c-1,2-dichloroethylene 1.2837 15.6
trichloroethylone 1.4642 13.7
carbon tetrachloride 1.5940 12.5
perchloroethylone 1.6227 12.3
1,1,1-trichloroethane 1.3390 14.9
1,1-di chloroethan'e 1.17S7 17.0
1,1-dichloroethylene 1.218 16.4
methylene chloride 1.3266 15.1
trichlorofluoromethane 1.494 13.4

calculation: I/density (mg/uL) » XuL/20 mg
20 mg into 10 mL MeOH * 2ug/uL stock standard

7.1.4 Bring the standard to volume with methanol, stopper and slowly invert three times to mix. Do
not shake.

7.1.5 Discard portion in the neck of the flask and pour the remainder into a ISraL bottle with a
teflon-lined septum cap. Label with concentration, date and initials.

7.1.6 Store in the freezer for up to 3 months. Daily OC samples have shown that deterioration of
the standard under these conditions does not occur until sometime after 4 months.

7.2 Preparation of Aqueous Standard

7.2.1 Aqueous standards are prepared on the day of use at 100 ug/L.

7.2.2 Fill a lOOmL flask to volume with organic-free water, then inject 5uL of the methanol
standard (see 7.1) into the bulb of the flask. Be sure that the water and MeOH Standard are
both at room temperature.

300282
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7.2.3 Stopper the flask and slowly invert three ti«es to nix. Do not shake. Discard the portion
In the neck of the flask.

7.2.4 Proceed to load the autosampler as if the standard were an aqueous sample.

7.3 Vinyl Chloride Calibration

7.3.1 See Sec. 5.13 of Method 502.1 (Appendix A) for procedure.

7.3.2 The amount of vinyl chloride to be injected is determined on a daily basis from the equation
found in Method 502.1/Appendix A, Sec. 10.3.

7.4 Quality Control Samples

7.4.1 EPA Quality Control Samples in MeOH are obtained from Cincinnati quarterly and stored in the
freezer. (ESML Volatile Organics 142).

7.4.2 Aqueous QC samples (high and low range) are prepared according to the EPA directions in 20doL
amounts. The aqueous OC samples are stored in 40mL septum cap sample vials in the
refrigerator, for no more than 2 weeks.

7.5 Loading the Tekmar ALS Autosampler

7.5.1 Make up a list of samples to be run and their autosampler position.

7.5.2 When samples have reached room temperature, the autosampler may be loaded. Five mL portions
are injected by syringe into each pert of the autosampler. (Autosampler glassware is cleaned
in the same manner as sample collection bottles. See Sec. 5.1 of the QA Plan).

7.5.3 Enter the sample list into the automation section of the GC data system, then tape the list
to the CC while the samples are running.

7.6 Run the GC according to Varian manual. See Appendix A, Method 5C2.1, Sec. 4.2 for GC
operating conditions.

7.7. Record results in the brown CC lab book on a daily basis. Also record any maintenance or
problems which occurred.

'-•ftR388283
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8.0 INTERNAL QUALITY CONTROL CHECKS

8.1 A Performance Evaluation sample, supplied by U.S. EPA, must be analyzed annually for TThW
and VOC's. '

8.2 This QA Plan with the attached GC method must remain in the drawer under the CC, available
at all times to the analysts.

'
8.3 Date all reagents with the date they arrive as well as the date they art opened. Discard

any containers which have passed their expiration date.

8.4 A service contract is maintained for the gas chromatographic system. The service phone
number and system ID numbers are on the side of the instrument.

8.5 Run a laboratory method blank of organic-free water daily. '

8.6 A three point calibration curve is run annually. If the curve is linear through the origin
(which it has been over the operating lifetime of this laboratory) one standard is run in
duplicate each day. This standard must be no more than *15\ from the curve or corrective
action must be taken. (See Sec. 8.4)

s.

8.7. Before samples are run:
An acceptable EPA QC sample (see Sec. 7.4 of this OA Plan) must; be run every day, alternately
between high and low range samples. Record any corrective action taken to keep these samples
•i.thin ±20% of true value. Record results in black QC notebook.

8.6 A field blank of organic-free water must accompany each sample set. If the blank is
contaminated the samples must be discarded and collected again. Add sodium thiosulfate to
blanks accompanying THM samples.

8.9 Ten percent of all VOA/THM samples must be analyzed in duplicate. Record results in black
OC notebook.

8.10 Any time the CC undergoes a major modification or a prolonged period of "down" time, run
two high range and two low range QC samples. These samples must be nithtn z20% of true value
before any samples may be run.

8.11 When analyzing THM samples, run the low range QC sample each day to address the requirement
for a 2ug/L check sample.

8.12 On the first day of quarterly THM sample analysis, run a spiked sample. Collect system
water in 40mL vial with sodium thiosulfate. At the same time, collect source water in a 200mL
vial preserved with sodium thiosulfate. Inject 40uL of low-range QC mix into 200mL vial.
Analyze both samples and calculate recovery of OC mix.

8.13 The maximum holding time for a THM or VOC sample is 28 days in the refrigerator. Samples
held longer than this should be discarded. If they must be run, flag the results with the
holding time deviation.

3002S4
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.

8.14 The Water Quality Manager is in charge of corrective action for the CC. Normal problem
areas to be addressed include outdated OC mix or standards, operator error in preparing QC
sample or standard, bad nickel tube, restricted solvent flow, dirty detector, etc. When the OC
problem cannot be corrected in-house, the service representative will be called (see 8.4). Any
action taken in-house or by the service representative will be entered into the brown CC
notebook.

8.15 Record retention times of standards daily in the black QC notebook. If the RT varies more
than 10* form the monthly average, then the problem must be corrected before samples may be
run.
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Ŝ -*Cr ? r5 NF̂ O
C

ooz
H
3}
O

so

-t. So 00

Vi

;jX ^ S?̂

f,V,
Do
'̂

-<
A.-

O
33
H
Im

Oz
H
I
O-n

SL) Sb

. ,

* ̂
s:v

OO .

•v)

\ .4 Sx ij L- OO
CNJ
O
CD

V> CO
£ I a,

i3



o
e

i I S.§H M §
« 3 I

1
Is

ev?g *D •. •-» g?«xT; f
j VIS I

o 2
* 7;

C V L> » -^s: -J Ix- :? ?" Z JLr a
O

! jz I
.G. 1*5-04= .4

Xi

&J «x, bo
a*
•>Si v> ix. ̂ o

fcftft'-' • • . • • . • • • • . • • • • • • • . . . . . • • ̂  - o
.* .»*. •v^^ ^Voo Ai 'Co c

O
O
Z
H
3)
O

0.0 x/V

UJ

g ->>?N

pfe. =>j xl
-fx."S»

c. Jx. s.
Sb

JO*-K'
O

V,~x
""•̂ Mi

Bs •t.
o •fx-lx.

H

-n
O
33

Im

O
H

O•n

V.
A1" --v l-\ Sx.

\»
rv,

-XO

\ 5̂,

-Pxftfe

•x«> xj
Sxi

CM

c
z
X

60̂ 87



Ti in
« 3 8

I Ir <
3 is

DUPLICATK

S*v^n A-

e L° 5
n i £ ?

s Is12 Ss

F§2
£ ^-5 iI HI

R
E

-Jxk.

S !___» fx* ~ ~» yM > • j>, to -fc
S-x .J-.N̂.,

i>i fefc
•x.*l-!x

Xj

^ *-.
Oc
r;
H

O
O
Z
H

D

H

T!
O
33
H
Xm

Oz

O•n

•\
"1

\. *'j

-xl -

1,'

>0
\

L- s

^<

CO

Z
33



1
r*

e

! § 2 !
o 1 • i 5t S £ S S
I * 3 S
*

ME SOL

^

!

:

i

8

y
Vv

6-
So
U/
vw\jr

&
«>
V.**

V
jyw«
5?
V
£.1

AJ
xlxl
^J_

U>

is
tj
*x» '
to

.J

J

V
XM

•*xi

W

?:
o
W '

^

•4
On

>t3
j
h*.

*J

S_

SE
1
>j
<r~>

-j

S
*-»
io

«kj
V̂
A

xj

Cj

^

nor*

S
xO

V.

t
-c.
.»
-S
C:-t>
^
SE
*
-fe.

•£
^

_p-i
H£.
-̂o^
•̂̂ oi
$
•NO

fr-

•c,

5lf
*J

f*
^

I
:̂
«•
£«j
ai.
U
B-

ft

$
t
WT
*

£
.M

t-n
*-T
-e.
CX*.-t.

^
\-i
,̂

S
•&
4
5.
VT
~\

3-
.̂>
V»,

W1oo>

'•JJ%
u
x5
JJ1
S

1
Vx>
Xj
:̂
v̂i
I-
\j

L)

^
A.

Ĵ
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CHART SPEED 0.4 CM/MIN
ATTEN: 16 ZERO; s% s MIN/TICK

CO

•••

1 . 641

6.334
' 7.117

wX"TITLE: VOLATILE ORGANIC ANALYSIS /1°*̂  10:36

CHANNEL NO! 2 gfAMPLE: BOILED TApJ) METHOD: 502.1

PEAK PEAK. RESULT TIME TIME AREA SEP W1/2
NO NAME UG/L CM I N D OFFSET COUNTS CODE CSEC)

1 0.0 1.641 1019 BB 5.60
2 0.0 7,117 1 4 1 1 BB 11.20

I TOTALS: 0.0 2-430

£ DETECTED PKS: 3 REJECTED PKS: 1

iit DIVISOR: 1.00000 MULTIPLIER: 1.00000
3

2 NOISE: 20.6 OFFSET: 65
2 SAVED FILE: 2240
Ol

g NOTES:
5 HECD R:100/TEMP:8l0»C/5 ML SAMPLE BY ALS

FILE SAVED ON DISC NO.48 SIDE 1

300293
CHART SPEED 0.4 CM/MIN
ATTEN: 16 ZERO: 5% s MIN/TICK



..— . .x-. ii KEJECTED PKS: 0CO
QDIVISOR: 1.00000 MULTIPLIER: 1.00000

NOISE: 2.4 OFFSET: ?e i~
NOTES: 0. <7-

HECD R:100/TEMP:810'C/5 ML SAMPLE BY ALS ^rILE SAVED ON DISC NO.49 SIDE 1

ZERO: 5% l MIN/TICK

1 .992

7.078

8 —

o
b)

ffl

§

TITLE: VOLATILE ORGANIC ANALYSIS
10:57 19 MAP

CHANNEL NO: 2 SAMPLE: BOILED TAP METHOD:

r
A
DE

AREA SEP wl/2
J.e 1.992 C0̂ [| ™»E CSE!)

3 CH2CL? 0>0 2 - » 6 I J|i| BV 4.60

s 0'4 ?'078 0'018 "II BVBB
" e.4

ETECTED PKS: 3 REJECTED PKS: e
DIVISOR: 1.00000 MULTIPLIER: Ii00ee0
NOISE: 2.4 OFFSET: 71



CHART SPEED 0.4 CM/MINATTEN: 16 ZERO: 5% 5 MIN/TICK

iu.
01to

5.866-7--
CH2CL2 Zlpr 7- 129

TITLE: VOLATILE ORGANIC ANALYSIS 11:20 is APR 86
CHANNEL NO: 2 SAMPLE: BOILED TAP METHOD: 502.1

PEAK PEAK RESULT TIME TIME AREA SEP Wl/2
NO NAME UG/L CMIN3 OFFSET COUNTS CODE CSEC3

1 0.0 7.129 10067 BB 12.90

TOTALS: 0.0 10067'

DETECTED PKS: 2 * REJECTED PKS: 1 i
DIVISOR: 1.00000 MULTIPLIER: 1.00000
NOISE: 15.8 OFFSET: -53
3AVED FILE: 2438

HEC'D R': 1 00/TEMP : 8 1 0 eC/5 ML SAMPLE BY ALS
FILE SAVED ON DISC NO. 42 SIDE 1

HART SPEED 0.4 CM/MIN
TTEN: 512 ZERO: s% 5 MIN/TICK

0.054



CHART SPEED 0.4 CM/MIN
ATT1"1: 32 ZERO: 5% 5 MIN/TICK• 3
^̂ ™̂ M̂W

CH2CL2 —

—C.L3FC —

1 , 2-DCA=

BR2CLCH—

Wl:64 ——
BR3CH

PCE ——

3. 104

5.224

' 7.350
8.310
9.467

13.799

15.257
16. 193
16.946

• 17.745

19. 762

21.646

> 23.562

TITLE: VOLATILE ORGANIC ANALYSIS 9:29 '2 SEP 86
CHANNEL NO: 2 SAMPLE: BOILED TAP METHOD: 502.'l
PEAK PEAK RESULT TIME TIME AREA ' SEP W1/2NO NAME UG/L C M I N 3 OFFSET COUNTS CODE CSEC3

1 CH2CL2 0.2 7.350 0.020 5285 BV 15.10
2 CL3FC 0.1 9.467 -0.093 1838 BB ? 17.45
3 e0.0 13.952 1159 VB ? 55.10
4 1,1,1-TCA .0.1 15.142 0.092 2124 BV ? 12.00
5 0.0 15.257 1778 VV ? 28.30
6 0.0 16.193 284'l VV ? 21.80
7 0.0 16.946 1723 VV ? 14.40
8 TCE 0.2 18;127 0.007 3370 VV ? 29.30
9 BR2CLCH 0.1 19.008 0.168 1725 VV ? 37.80
10 0.0 19.762 1078 VB ? 54.70

_ 1 l'BR3CH _ _ 0.4 __21._646 __ 0 ̂046 __ _3261__BV_ _ 17.90 __
12~"PCE " " "' """0.2" 23.971' """"0.061" 509'2 " VB " '"l5.90"'

TOTALS: 1.3 0.301 31274

RESULT
0.6 '

DETECTED PKS: 23 REJECTED PKS: 11 q-

DIVISOR: 1.00000 MULTIPLIER: 1.00000 £<JQ
NOISE: 10.9 OFFSET: 6 !



CHART SPEED 0.0 CM/MINATTEN: 16 ZERO: 5% i MIN/TICK

1 .561

7T

ic. :8. €

1 . 1-lS

*?•

' 9. 195

r" 14.567

.:220
_ECE —f 23.362
-PINAL:

TITLE: VOLATILE ORGANIC ANALYSIS 14:01 i'i OCT 85
CHANNEL NO: 2 SAMPLE: BOILED TAP METHOD: 502.il

PEAK PEAK RESULT TIME TIME AREA • SEP Wl/2
NO NAME UG/L CMI N 3 OFFSET. COUNTS CODE CSEC3

1 0.0 1.561 1301 BB 16.15
2 CL3FC 0.1 9.195 0.015 1768 BB ? 15.40
3 1,1,1-TCA e.2 14.567 0.007 4490 BB 12.50
4 PCE 0.1 23.362 0.022 2466 BB ? 14.80

TOTALS: 0.4 0.044 10025

DETECTED PKS: 4 REJECTED PKS: 0
DIVISOR:. 1.00000 MULTIPLIER: 1.00000
NOISE: 3.6 OFFSET: 166
SAVED FILE: 2085

NOTF"' i
R:100/TEMP:800'C/S ML BY ALS
SAVED ON DISC NO.44 SIDE 2

300297



ZERO: 5« 5 MIN/TICK

TCE =* 17.654

TITLE: VOLATILE ORGANIC ANALYSIS 11:35 25 SEP 85
'CHANNEL NO: 2 SAMPLE: BOILED TAP METHOD: 502.1
PEAK PEAK RESULT TIME TIME AREA I SEP Wl/2
NO NAME UG/L CMI N 3 OFFSET COUNTS CODE CSEC)

1 CH2CL2 0.2 7.072 0.032 3015 BB 15.10
2 TCE 0.1 17.654 0.044 I860 BB 11.90

TOTALS: 0.3 0.076 4375& -

UNiDENT AREA: 0
DETECTED PKS: 2 REJECTED PKS: 0

DIVISOR: 1.00000 MULTIPLIER: 1.00000
NOISE: . 42.5 OFFSET: 19

SAVED FILE: 2027 \
NOTES:

HECD R:100/TEMP:800°C/5 ML BY ALS
F I L E SAVED ON DISC NO.47 SIDE 1 _~

• . 300298



r«.. i w i c-i-ir • oo«i' v o I'll, o I Hi-3
FILE SAVED ON DISC NO.46 SIDE 1

CHART SPEED 0.0 CM/MINATTEN: 32 ZERO: s* i MIN/TICK

-RATE :8.(

I

c
3
3xt:

p
.-I
Si.
T5
3

O

£

7.080

o
° -PINAL:220'

TITLE: VOLATILE ORGANIC ANALYSIS 17;is 24 SEP 85
CHANNEL NO: 2 SAMPLE: BOILED TAP METHOD: 502.1

PEAK PEAK RESULT TIME TIME AREA SEP W1/2
NO NAME UG/L CMIN 3 OFFSET COUNTS CODE CSEC3

1 CH2CL2 0.1 7.080 0.040 2106 BB ? 16.20

TQTALS: 0.1 0.040 2106

UNIDENT AREA: 0
DETECTED PKS: 1 REJECTED PKS: 0

.ISOR: 1.00000 MULTIPLIER: 1.00000

300299



oo

TITLE: VOLATILE ORGANIC ANALYSIS 21:13 2 SEP 86
NO; 2 SAMPLE: BOILED TAP METHOD: 502.1

FPEAK PEAK RESULT TIME TIME AREA SEP wi/2
NO NAME UG/L CM I N 3 OFFSET COUNTS CODE CSEC3

1 CH2CL2 0.2 7.365 0.035 4647 BB 17.45

TOTALS: 0.2 0.035 4647

DETECTED PKS: 1 REJ^Trn DI^C: o

DIVISOR: 1.00000 MULTIP
NOISE: 1.2 OFFSET:
SAVED FILE: 3271
NOTES:HECD R: 100/TEMP:B30'C/5 MFILE SAVED ONDISK NO. 43 S

CHART SPEED 0.0 CM/MIN 01 -t tf> ® ©
f. — Tpki- -z-> 7FP.V =!?<, 1 " *~ M M^ t IN • o <_. £. c r\ c1 • o /6 i oj ^ z i/*) ID

Q LJ ID OJ (M
in ot: o — —

CN <t O
rr o— o
01 I

: 0. 4
: OFF

-RATE :8.0

Ou?
•o

U)o
»0

CH2CL2

u
) in ©

7.331 tn— u. © ©
I— O © <C©

© to
^ tn ©
Z icC Ul

_l Ul Z M 0.tn CQ H: •— M Q«. so.— —H: . uj a: <xin in H-v_/r- »- u CD tnui
> u> o — in o
_! CO UJ _l -J —<r — -» a. s: tnz ui —<r .1 o: i- inw
O —I —I • • _D" O •

z s: ID \ ui © zxX *x ui 0 tn ^o tn a: => oj u coi.:(3.: L. •• iro o a —© oj sc
f ui © r- luz

LINAL:220 -i © oj t-o
— OJ .« © Ol K) \t- tn © © o

o z c r s o _ i " < i> u i < r o j a - . — a m
LJ O in I- O "GUIiij z j o tn LJ o too.;_j z - _ _ . — • <t ui — i n i u ui UJ •—

I- <t <E O H ( - > - ! > I-IU
UJZ O^^W^^^O « O

01



NRT SPEED 0.4 CM/MINEN: 16 ZERO: s% 5 MIN/TICK^ J
__. __

CH2CL2 H

<C

^ -4-, 1 , 1-TSr

1 TCE -
f
g __

ta
0
g PCE —
u) ——
01
M

r

' 3.829

^ 7.087

f 14.598

- 17. 671

> 23.368

TITLE: VOLATILE ORGANIC ANALYSIS 15:28 | 13 MAR 86

CHANNEL NO: 2 SAMPLE: BOILED TAP METHOD: 502.1

PEAK PEAK RESULT TIME TIME AREA SEP Wl/2
NO NAME UG/L CM IN) OFFSET COUNTS CODE CSEC)

1 CH2CL2 0.4 7.087 0.017 5634 BB 13.15
2 TCE 9.1 17.671 0.071 1338 BB 14.65
3 PCE 0.1 23.368 0.028 1264 BB 14.45

TOTALS: 0.6 0.i16 8236

DETECTED PKS: 5 REJECTED PKS: 2
DIVISOR: 1.00000 MULTIPLIER: 1.00000
NOISE: is.8 OFFSET: 76
SAVED FILE: 2138

f •S:
...CD R: 100/TEMP: 810°C/5 ML SAMPLE BY ALS

FILE SAVED ON DISC NO.42 SIDE 2



y
CHART SPEED 0.4 CM/MINATTEN: 16 ZERO: 5% 5 MIN/TICK

3.564.,

CH2CL2

CL3FC
1-DCE

1,1-DCA

6. 166
6.965

——————————————————————————————————————————— . ————————————————————— - —— • ——————— • ———————— — )^ — . ———————————————————————————— ——— IJ 9.071

1 i i . i t

14.!

17.5i

23.32'

24.938

TITLE: VOLATILE ORGANIC ANALYSIS 11:53 13 MAR 86
CHANNEL NO: 2 SAMPLE: 504 AMETEK METHOD: 502.1
PEAK PEAK RESULT TIME TIME AREA SEP Wl/2
NO NAME UG/L C M I N .> OFFSET COUNTS CODE CSEC3

1 0.0 3.564 1 142 BV 13. 15
2 0.0 6.166 4668 BV 14.15
3 0.0 6.965 3076 VB 15.45
4 0.0 9.072 1043140 BV 12.80
5 1,1-DCE 109.9 9.770 -0.090 1279860 VV 11.60
6 1,1-DCA 81.3 11.109 -0.071 1268740 VV 11.65
7 C-1.2-DCE 0.4 11.832 -0.038 5703 T ? 21.00

f^. 8 CHCL3 0.1 12.455 -0.035 2541 T ? 16.30
<$> 9 0.0 12.829 11354 T ? 11.05

10 1,2-DCA 0.1 13.114 -0.106 1158 T ? 33.10
I. 11 1,1,1-TCA 407.2 14.508 -0.032 6541260 BB 12.90
a 12 TCE 333.1 17.584 -0.016 4620450 BB 12.00
j -13-PCE 13.6 23.329 -0.011 199490 BB 12.25
I 14 0.0 24.938 8000 BB 13.35

1 TOTALS: 936.7 -0.399 14990600

RESULT
1 0 . 1

^"'DETECTED PKS: is REJECTED PKS: i 300302
| DIVISOR; 1.00000 MULTIPLIER; 1.00000
N

§ NOISE; 24.3 OFFSET: 86



vi
CHART SPEED 0.4 CM/MINATTEN: 16 ZERO: 5% s MIN/TICK

CH2CL2

I-DCE

2.305

=7" 4.226

6.481
7. 1 10

9.856
1,1-DCA. ____________________________

11.876
12.495

13.2361 ,2-DCA
U 1, 1-TCA ̂ ____ ——— —— - ———————————————————————————————————————— ; ——————————— ' 14.54

TCE \ ___ ———— '. ' 17.59

PCE _^ 23.353

I TITLE: VOLATILE ORGANIC ANALYSIS 1 1:21 is MAR 86
1 CHANNEL NO: 2 SAMPLE: 503 STIERT METHOD: 502.1

5- PEAK PEAK RESULT TIME TIME AREA SEP Wl/2
£ NO NAME UG/L CMIN.) OFFSET COUNTS CODE CSEC)
.J 1 0.0 1.744 2419 BV 6.35
o 2 0.0 2.305 1080 VB ? 3.00
£ 3 0.0 4.226 2723 BB ? 3.55
| 4 ' 0.0 6.481 1482 BV 9.70
" 5 CH2CL2 -.0.2 7.110 0.040 2880 VB 13.60
S 6 1,1-DCE ^.3 9.656 -0.004 105412 BV 11.25
8 7 1,1-DCA -2.7 11.173 -0.007 42392 VV 11.25

8 C-1.2-DCE 5.7 11.876 0.006 92517 VV 11.15
9 CHCL3 0.5 12.495 0.005 9878 VV 13.60
10 1,2-DCA 0.2 13.236 0.016 2445 VB 12.70
11 1,1,1-TCA 168.1 14.540 0.000 2699730 BB 12.45
12 TCE 198.9 17.598 -0.002 2758440 BB 11.75

.13. PCE 0.4 23.353 0.013 5233 BB 13.20

TOTALS: 385.0 0.067 5726630

GROUP* RESULT
1 0.5

,'ECTED PKS: 13 REJECTED PKS: 0
DIVISOR: 1.00000 MULTIPLIER: 1.00000

NO.SE; 24'3 OFFSET: 84 i 300303
SAVED FILE: 2131



CHART SPEED 0.4 CM/MIN« ATTEN: 16 ZERO: 5% 5 MIN/TICK_r

-4-, 1 , 1-TCj
CL2BRCH

TCE

12.499

BR2CLCH_,-— — 18.29217.628

TITLE: VOLATILE ORGANIC ANALYSIS 10:11 13 MAR 86

~CHANNEL~NO~:~2S"AMPLE :~ Y6uT~Qc" ' ' ' ' " "METHOD :" 502 . f —----

"PEAK PEAK RESULT TIME TIME AREA^ SEP Wl/2
-^ NO NAME UG/L CMIN) OFFSET COUNTS CODE CSEC)

1 CH2CL2 0.5 7.082 0.012 7209 BB 12.45
2 1,1-DCE 0.1 9.883 0.023 1315 BV ? 6.80
3 0.0 10.053 1431 VB ? 24.80
4 C-1.2-DCE 0.2 11.940 0.070 2691 BV 13.65
5 CHCL3 11..8 12.499 0.009 248902 VV 11.55
6 1,2-DCA 2f8 13.234 0.014 33449 VV 12.85
7 1,1,1-TCA 1.3 14.566 0.026 21368 VV 12.15
8 CCL4 2.4 14.951 0.011 44861 VV 12.65
9 CL2BRCH 2.0 15.464 0.024 28686 VB 12.45
10 TCE 2.9 17.628 0.028 40532 BV 11.95
11 BR2CLCH 2.7 18.292 0.022 26843 VB 13.25
12 BR3CH 2.7 21.031 0.041 18560 BB 13.45
13- PC£ 1.8 23.355 0.015 26753 BB 12.60

TOTALS: 31.2 0.295 502600

GROUP* RESULT
19.2

_.,rED PKS: 13 REJECTED PKS: 0

DIVISOR: 1.00000 MULTIPLIER: i.00000 ; 300304
NOISE: 24.3 OFFSET: 95 i
SAVED FILE: 2129



TITLE: VOLATILE ORGANIC ANALYSIS 8:51 13 MAR 86

CHANNEL NO: 2 SAMPLE: VOA MIX i VC METHOD: 502.1/
PEAK PEAK RESULT TIME TIME AREA SEP Wl/2
NO NAME FACTOR C M I N J OFFSET COUNTS CODE CSEC3

1 0.409 9398 BV 11.08
jO 2 1.623 14862 BB 8.65

3 VC 0.717488 3.760 -0.010 348438 BV 11.60
14 . ' 4.507 1522 T ? 3.00
• 5 4.746 1038 T ? 9.85

6 CH2CL2 0.762388U 7.042 -0.028 1377250 BV 12.15
c 7 ' 8.064 2508 T ? 6.80
i 8 CL3FC 0.870726 9.180 0.000 1010650 VV 12.85
j 9 1,1-DCE 0.782960U 9.859 -0.001 1232500 VV 11.85
» 10 10.540 2259 T ? 5.60
- 11 1,1-DCA 0.661038U 11.171 -0.009 1474950 VV ? 8.50
- 12 C-1.2-DCE 0.646274U 11.867 -0.003 1516380 VV 11.35
| 13 CHCL3 0.482090U 12.479 -0.011 2074300 VV 11.80
!, 14 1,2-DCA 0.801182U 13.204 -0.016 1254400 VV 11.60
^ 15 1,1,1-TCA 0.643588U 14.547 0.007 1522710 VV 12.15
•§ 16 CCL4 0.529269U 14.938 -0.002 1879950 VV 12.05
2 17 CL2BRCH 0.660488U 15.440 0.000 1673010 VV 11.65
3 18 TCE 0.720901U 17.613 0.013 1435700 VV 11.75
= 19 BR2CLCH 0.987362U 18.263 -0.007 1291320 VB 12.20

20 20.439 3573 BV 12.85
21 BR3CH 1.421060U 20.992 0.002 819810 VB 12.40
22 PCE 0.674551 23.342 0.002 1445410 BB 12.60

LS: -0.063 20392000

DETECTED PKS: 30 REJECTED PKS: 8

AMT STD: 1.00000

NOISE: ie.2 OFFSET: 74 :
SAVED FILE: 2136
ERRORS:FACTOR NOT UPDATED
NOTES: ;

HECD R:100/TEMP:810eC/5 ML SAMPLE BY ALS
FILE SAVED ON DISCiN0.42 SIDE 1

300305



S CHART SPEED 0.0 CM/MIN£ ATTEN: 32 ZERO: 5% i MIN/TICK

o
U)

$
0>uo>
M
6o

-1 , 2-DCfir" 1 1 .907
U.2-DCA— 13.239

17.623

LINAL:220

. T.L.T. F_l _yj"U ̂TJJ.F. ORG^NJ C -A.Kl_dLY^ LS. ... 23 : 40 11 MAP 86.

^CHANNEL NO: 2 SAMPLE: 488..EASTERN METHOD: 502.1— J
K PEAK RESULT TIME TIME AREA SEP Wl/2

NO NAME UG/L C M I N D OFFSET COUNTS CODE CSEC)
1 C-1.2-DCE 0.5 11.907 0.047 8t,89 BB 12.00
2 1,2-DCA 0.3 13.239 0.019 4MB BB 11.50
3 TCE . 3.8 17.623 0.023 58853 BB 11.75

TOTALS: 4.6 0.089 71660

-3 •'
DETECTED PKS: 3 REJECTED PKS: 0

DIVISOR: 1.00000 MULTIPLIER: 1.00000 i
NOISE: 2.4 OFFSET: 93
SBVED FILE: 2123
NOTES:HECD R: 100/TEMP:8l0»C/5 ML SAMPLE BY ALSFILE SAVED ON DISC NO. 49 SIDE 2

300306

CHART SPEED 0.0 CM/MIN
32 ZERO: 5^ i MIN/TICK



_32 ZERO: S* 5 MIN/TICK

CH2CL2 Z? 7.083

cn—
oo

TITLE: VOLATILE ORGANIC ANALYSIS 11:04 11 MAR 86

CHANNEL NO:. 2 SAMPLE: BOILED TAP METHOD: 502.1

PEAK PEAK RESULT TIME TIME AREA SEP W1/2
NO NAME UG/L CM I N D OFFSET COUNTS CODE CSEC)

1 CH2CL2 0.4 7.083 0.013 5592 BB 12.45
TOTALS: 0.4 0.013 5592

DETECTED PKS: 1 & REJECTED PKS:
DIVISOR: 1.00000 MULTIPLIER: 1.00000
NOISE: 35.2 OFFSET:. -29
SAVED FILE: 2110

NOTES:
HECD R:100/TEMP:810'C/5 ML SAMPLE BY ALS
FILE SAVED ON DISC NO.49 SIDE 1

0

300307
'HART SPEED 0.4 CM/MIN

32 ZERO: 5* 5 MIN/TICK



CHART SPEED 0.4 CM/MINATTEN: 32 ZERO: 5% 5 MIN/TICK

h-̂
en
-si

CH2CL2 __

C-l ,2-Del
1 ,2-DCA 1

— ̂ , 1 , 1-TC£
CL2BRCH

TCE —
O K i L- L. w M

BR3CH

PCE ~

f" 7.081

*•" 9.497

? 1 1 . 93Q ————————————————————————— ____________________________

r— ———————— "=" ———— 15.457

r —— - " 18.286

~^- 21.012

r- 23.355
•

TITLE: VOLATILE ORGANIC ANALYSIS . 10:21 11 MAR 86
CHANNEL NO: 2 SAMPLE: HIGH QC METHOD: 502-1

PEAK PEAK RESULT TIME TIME AREA SEP Ull/2
NO NAME UG/L CMIN) OFFSET COUNTS CODE CSEC)

1 CH2CL2 0.5 7.081 0.011 7714 BB 12.15
2 0.0 9.497 6906 BB 7.15
3 C-1.2-DCE fe. 1 11.930 0.070 2172 BV ? 14.55

_ 4 CHCL3 43.6 12.490 -0.010 899365 VV 11.35
$) 5 1,2-DCA 21.7 13.219 -0.001 291347 VV 11.50

6 1,1,1-TCA 14.8 14.559 -0.001 234893 VV 12.30
§. 7 CCL4 10.4 14.946 0.016 192167 VV 12.55
5 8 CL2BRCH 8.8 15.457 0.007 126003 VB 12.15
5- ? TCE 12.7 17.624 . 0.024 198040 BV 11.75
| 10 BR2CLCH 12.1 18.286 0.006 120367 VB 12.30
= 11 BR3CH 9.2 21.012 0.012 60836 BB 12.30
S 12 PCE 6.3 23.355 0.005 101536 BB 12.35

| TOTALS: 140.2 0.139 2241350
Q :
-x. t

o C' 'IP* RESULT •
73.7

PKS: 12 REJECTED PKS: 0
N>

§ DIVISOR; 1.03000 MULTIPLIER: 1.00000 Qfino
NOISE: 35.2 OFFSET: -31 ^UO



CHART SPEED 0.0 CM/MINATTEN: 128 ZERO; 5% i MIN/TICK

——— 7.068

9>86?1 , \-

~~L«2-DCA - ———— - ' 13.217

I —C.L2BRCH x~— "T5.453

| __BR2CLCH r————————===================^^ 18.276
<

[7.619

—_. —-20. '13 9S TTR3CH . ̂ =̂ -̂ * 20.999

a _p_CE f—————— . ^-6.346
? -FINAL:

TITLE: VOLATILE ORGANIC ANALYSIS 9:19 : 10 MAR 86

CHANNEL NO: 2 SAMPLE: VOA MIX & VC METHOD: 502.1

PEAK PEAK RESULT TIME TIME AREA SEP W1/2
NO NAME FACTOR C M I N U OFFSET COUNTS CODE CSEC)

1 1.921 13118 BV 9.70
2 2.215 1345 VB ^ 24.30
3 VC 0.676879U 3.774 0.024 369342 BB 11.70
4 CH2CL2 0.683387U 7.068 0.048 1536470 BV 11.95
5 CL3FC 0.798584 9.190 0.010 1101950 VV 11.75
6 1,1-DCE 0.7404;17U 9.867 0,027 1303320 VV 11.80
7 ' 10.521 4060 T ? 6.35
8 1,1-DCA 0.656101 11.183 0.013 1486050 VV 11.80
9 C-1.2-DCE 0.623560 11.884 0.024 1571620 VV 11.20
10 CHCL3 0.484677U 12.495 0.015 2063230 VV 11.65
11 1,2-DCA 0.732039U 13.217 0.017 1372880 VV 11.65
12 1,1,1-TCA 0.629912U 14.558 0.008 1555770 VV 12.10
13 CCL4 0.528169 14.947 0.017 1883870 VV 12.40
14 CL2BRCH 0.682015 15.453 0.003 1620200 VV 11.90
15 TCE 0.68564 17.619 0.019 1518570 VV '95

1 O • & f W V . V V W i .t W W .t W V VT i£.*i^

17 20.438 3212 T ? 23.20
18 BR3CH 1.493060U 20.999 0.009 780275 VV 12.40

•> PCE 0.625135U 23.346 -0.004 1559660 VB 12.20

0.236 21013200

DETECTED PKS: 19 REJECTED PKS: 0 ! ;

STD: 1.00000 AR300309



x-. ii nx i wi .̂̂ .L/ v . v x/i'i' n i n
ATTEN: 32 ZERO; 5* i MIN/TICK

-RATE :

s _
•o ——
X.a ——
S —
S —
C! ____

2 -̂ CE H? 17.656
b __o ——

_ECE
•INALJ220

23.364

_TITLE: VOLATILE ORGANIC ANALYSIS 1:39 1-2 MAR 86
-— : '̂ J

CHANNEL NO: 2 SAMPLE: 501 B i G METHOD: 502.1 ljj.'̂<-̂  ̂

PEAK PEAK RESULT TIME TIME AREA SEP Ull/2
NO NAME UG/L CMIN) OFFSET COUNTS CODE CSEC)

1 TCE 0.2 17.656 0.056 2614 BB 13.60
2 PCE 0.1 23.364 0.014 1581 BB ? 15.15

TOTALS: 0.3 0.070 4195

-xJDETECTED PKS: 2 . REJECTED PKS: 0
00DIVISOR: 1.00000 MULTIPLIER: 1.00000

NOISE: 2.4 OFFSET: 87
SAVED FILE: 2125
NOT-ES:-

HECD R:100/TEMP:810'C/5 ML SAMPLE BY ALS
FILE SAVED ON DISC NO.49 SIDE 2

CHART SPEED 0.0 CM/MIN 300310ATTEN: 32 ZERO: s% i MIN/TICK



CHART SPEED 0.0 CM/MINATTEN: 32 ZERO: 5*. i MIN/TICK

=f 1.588
TE :8.e,

o
bl

Ol
U
Cl»o
oo

"INALJ220

17.643

TITLE: VOLATILE ORGANIC ANALYSIS ^2:39, . MAR 86 . '.N*^__ — i - l r*tj.\* C<_-

CHANNEL NO: 2 SAMPLE: 502 RING CO METHOD: 502.1 <- '^- $

PEAK PEAK RESULT TIME TIME AREA SEP Wl/2
NO NAME UG/L CM I N D OFFSET COUNTS CODE CSEC)

1 0.0 1.588 1865 BB 6.50
2 TCE 0.2 17.643 0.043 3512 BB 12.70

TOTALS: ,0.2 0.043 5377
c ••

DETECTED PKS: 2 REJECTED PKS: 0
DIVISOR: 1.00000 MULTIPLIER: 1.00000
NOISE: 2.4 OFFSET: 84

FILE: 2126

NOTES:HECD R: 100/TEMP:810°C/5 ML SAMPLE BY ALSFILE SAVED ON DISC NO. 49 SIDE 2

300311
r-woPT Qpp-pTi (3.0 CM/MIN



'INAL.-22V' 23.400

CD
T>

TITLE: VOLATILE ORGANIC A^Lr'SIS . '
1 2 : __; 6 1 ~> !i.iP

CHANNEL NO: 2 SrVIPiF- ^rr^ -- "= A,1M_t. HIGH ui METHOD: 50' 1

PEAK RESULT TIME - • • i
NAME U K - , T.ir'E T n:-. CM, _tp w . . -,

, 3.0 r'jg, "'-'-btl COJNTS CODE , 5E'r ,
3 CHPl 7 °"Q 7.039 \~ill BB ? J4.i'0
I , ^ 73-0 i •> 500 . ,.n 4545 BB 15 40; !:?:???„• 'f;= j:f| §:§?! 'r̂ ?l - ; -' °
]=CLC^RCH IS;! -ii -:^l £111 X .:
I»%cfcLCH '.-I • S:!!J !1!?H - |:»
10 BR3CH ,50 I?'?'. -a-012 75163 °B 5'lj

''•'3 :̂«5 S:S« JliU i? ?: ?OTriLS: !-, , i^4.u fcb i_..5u
" ̂  0.042 2337570

ROUP» RESULT
1 115.6

HTECTED PKS: U REJECTED PKS: a

I VISOR: 1.00000 M U L 7 I P L I E R : j .OOQOa

SSOLU-TIOW: 3.79 ' :

]ISE: 2.4 OFFSET: 3,g

WED FILE: 5047

R 0 P - :
T I 0 l-l 0 U T 0 F T H L i^̂

HECD R: 10Q/TEI1P.-315 *: 5 M.. 5Hr!PLE R ,' H1.S
FILE TE.1PQRr.RlLY SH •••'£!' Ol>l D I 3C

12.51-

D I 3C DO . 45



iCHART SPEED 0.0 CM/MIN
FATTEN: 16 ZERO: 5?* i MIN/TICK

7.076

___ 9.201
'. 1-DCE ŝ ** 9.893

-1.2-DCE ^__________——-——————————————————————————————————— ' 11.92

' 1 » 1 - TC A-5---- —— 14.613—4-> l » l - I irt̂ *-

17.65

JE.CE s-———————————————————————————=""1———————— 23|.406
INAL:22~0'

C&TLE: VOLATILE O R G A N I C HNnLYSIS //UL/AJ^' 11:44 ! 12 HAR 84

CHANNEL NO: 2 SAMPLE: 243-84 SF#2 METHOD: 502.1

PEAK PEAK RESULT TIME TIME AREri SEP Hl/2
f40 NAI1E UG.'L %)O (MI » 4 ) OFFSET COUNTS CODE '.SEC;

1 0.0 1.431 3>3 50 BB? 6.90
2 0.0 7.076 7202 BB ? 13.45
3 0,0 9.201 10'443 BV 13.60
4 1,1-DCE 1.9 fl.O 9.393 0.063 13307 VB 12.35
5 C-1.2-DCE 93o 0̂ 500 1 1 . 92 1 0.011 1116000 BB 11.25
6 1 . 1 . 1 - T C A 6.060.0 14.613 0.033 63277 BV 12.55
7 CCL4 0'. 5 5.0 1 4. 969 -0.041 7,773 VB ''23.40
3 TCE 539 . 65i%.01 7 . 653 0.008 7244800 BB 12.00
9 PCE 10. 0 )a>.o 23 . 406 0.006 142865 BB 12.45

TOTALS: 651.0 0.080 3609'620

• • •

ETECTED PKS: 9 REJECTED PKS: 0

IVISOR: 1.00000 MU L T I P L I E R : 1.00000 !

ISE: 2.4 OFFSET: 378 !

FILE: 5046

ORS;
ESOLUTION PEAK MISSING

:S:
'CD R : 100/TEMP : 8 I 5 *C-'5 ML SAMPLE BV
LE TEMPORARILY SuVED ON DISC NO. 45



V
CHART SPEED 0.0 CM/MIN
ATTEN: 16 ZERO: 5& 1 MIN/TICK

3.742

:E Z7 2
N ii I : ~J •> CV

13 . 479
•INAL : 221

10

TITLE: VOLATILE O R G A N i : HI .ML'i'5 I S 10:31 :12 1riR 84

CHANNEL NO: 2 SAi1cLE: 242-34 BF*1 ilETHOD: 532.1

PEAK PEAK . . RESULT TIME " T I M E riPEA SEP U1'2
NO NHME UG L yiO m i i i i OFFSET COUNTS CODE . SEC '

1 • 0 . 3 1 . 3 7 1 15 3 3 BB "'14.30
2 VC 55 . 0 f£s6>.0 3 . 742 0.032 740213 BB 1 1 . 6 5
3 0.0 7.054 6326 BB 15.50
4 0.0 9.210 22 15 B V 13.50
5 1, 1 - D C E 2^03,0° 9.373 3.048 13972 VB 12.55
6 C-1.2-DCE 42 1 .5 H>o-°l 1 . 9 1 1 0.001 5360563 BV 11.33
7 1 , 1 , 1-TCrt 1.4.4.014.622 0.042 14470 T 16.55

9 TCE 4.7T7-0 17.676 0.026 62326 BB ? ~9.20
CQ10PCE 0.M.023.479 0.079 1742 BB ? 16.50

TTJTALS.^ 484.7 0.228 5305450

DETECTED PKS: 10 REJECTED PKS: 0

DIVISOR: 1.00000 M U L T I P L I E R : 1.00000

Nn 2.4 OFFSET: 269 !

FILE: 5044

ERRORS:
RESOLUTION PEnK M I E S I N j • '

NOTES:
HECD R : 100 •'TEMP : 3 1 5 CC "5 ML SAMPLE BY ALS



CO

t,HART SPEED 0.0 CM/MIN
ATTEN: 16 ZERO: 5°c 1 M IN/TIC
-gie5.4iN.prr

1 . 342

""S'ATE : 8 . G

123

23.394

ou>
oo
£7!
U'
CTiro

TITLE: VOLATILE O R G A N I C H!.n__.'S.5 7:33 ,12 '1nR 34

CHANNEL NO: 2 SMM=_E: vOrt M I •< METHOD: 502.1
G

PEAK PEAK RESULT TIME TIME nREA SEP Nl 2
NO NAME FACTOR i M . N i OFFSET COUNTS CODE > =E~ '

1 1.342 1029 BB ? 3.53
2 CH2CL2 1.107520U 6.939 . -3.011 902915 BB 12.55
3 1 . 1 - D C E 1.401?30U 9.325 -0.055 7 13276 BV 1 1.35
4 C-1.2-DCE 0.851211 11.887 -3.023 1174300 VV 11.45
5 CHCL3 0.650525 12.514 -0.006 1537220 VV 11.70
6 1,2-DCA 0.946651U 13.231 -0.019 1056350 VV 11.70
7 1,1 . 1 - T C A 0.951535U 14.573 -0.002 1050930 VV 12.00
8 CCL4 0.729555 14.970 -0.040 1370703 VV 12.50
3 CL2BRCH 0.873913 15.499 -0.001 1137770 VV 1 2 .15
10 TCE 0.780563 17.653 0.003 1231120 VV 11.75
'' BR2CLCH 1.217033 13.343 -0.027 '••321692 -.•'v' 12.55

20.567 2366 T ? 24.93
3 R 3 C H 2.151220 21.034 -0.016 464353 V V ? 10.45

r!4 PIE 0.7l3r"3-_ 23.394 -3.016 14036 30 v'3 12.30

LS: -0.213 12915330

DETECTED PKS: 21 REJECTED PI'S: ' 7 3 0 U 01J



'8

SPEED 0.0 CM/MIN
16___ZERO: -.5% 1 f1 IN/TICK

sve.i'llF7"
^ 1 .370

: 8-J3_______________________________________________________________
_____-—————————————————————————————————— — 3.73-

Xf
/

TITLE: VOLATILE ORGAf.IC n'lALi'SIS 15:57 12 MAR 84

CHANNEL NO: 2 SAMPLE: •> C METHOD: 502.1

PEAK PEAK RESULT T I "IE TIME AREA SEP Ul'2
NO NAME FACTOR U1 i N ' OFFSET COUNTS CODE (SEC.) .

1 VC 0.734065U 3.734 0.324 313351 BB 1 1 . 7 0

TOTALS: 3.024 318851

_TED PKS: 2 REJECTED PCS: 1

STD: 1.Q0000

NOISE: 1.2 OFFSET: 235 ;

SAVED FILE: 5049

300316



4->l,l-TCA __———————— ~——-————• • 7 ' ————————' 14.634

-TCE __ __ _____ —— . ————————————————————————— - ——————— ' 17.664
3R2CLCH *- — - ———— 18.441

23.441
24.656

VOLATILE ORGANIC nl^LVSIS 14:4,7 13 "InR 84

... NO: 2 . SAMPLE: 2465UMP30 METHOD: 502.1

EAK PEAK RESULT TIME TIME nREA ' SEP W l - 2
NO NAME UG'L CMI N . OFFSET COUNTS CODE (SEC)

1 0.0 1.653 8006 BV ? -27.20
2 0.0 1.304 2059 VV ? 4.03
3 0.0 2.402 2 1 1 4 VB ? 3.2-3
4 VC 2227.1 3.747 -0.003 23511600 BV ? 22.45
5 0.0 6.262 8232 T ? 13.30
6 0.0 7.087 36523 T ? 28.35
7 0.0 9.295 1635 T ''16.73
3 1,1-DCE 92.1 9.835 0.055 784191 v'V 11.90
9 O.O 10.796 77364 v' .' 15.55

10 0.0 11. 237 1 102370 VV 1 1 .35
11 C-1.2-DCE 2751.9, 11.866 -0.044 37493600 '••/•/ ? 22.65
12 1 , 1 , 1 - T C A 204.5c •' 14.604 3.024 2557620 VV 12.53
13 0.0. 15.300 2 6 7 1 1 1 v'V 16.73
14 0.0 16.502 25337 VV ?
15 0.0 16.924 83432 VV ? 26.20
16 TCE 253.0 17.664 0.014 4043320 VV ? 3.35
17 BR2CLCH 0.9 18.441 0.071 7519 T ? 9.30
1 9 0 . 0 20.767 1 3 9 I T ?
19 0.0 22.021 2434 T ? 17.03
20 PCE' 17.0 23.441 0.041 27933,9 VV ? 13.25
21 0.0 24.656 2215 VB ? 10.10

-OTALS: 5546.5 0.158 75298500

RESULT
0. 9

DETECTED PKS: 37 REJECTED P t S : 16

jIVISOP: 1.00003 MULT I PL. IEa : 1 . 03-300 ! 300317

JO ISE: 1.2 OFFSET: 368 '



RESOLUTION PEAK MISSING

NOTES:
HECD R: 100/TEMP:815 °C/5 ML SAMPLE BY ALS
FILE TEMPORARILY SAVED ON DISC NO. 41

<ECALC
TITLE: VOLATILE ORGANIC ANALYSIS ' 14:12 13 MAR 84

iHANNEL NO: 2 SAMPLE: 246 SUMP30 METHOD: 502.il

3EAK PEAK RESULT TIME TIME A R E A ! SEP WI'2
NO NAME UG/L X \OO (MIN) OFFSET COUNTS CODE CSECJ

1 0.0 2.159 7 9 5 ' 9 B B ? 2 7 . 1 0
2 VC 1 12.7 11270-3.742 -0.003 1442510 BV 11.60
3 CH2CL2 1.4 HO-0 7.066 0.056 18213 T 16.75
4 0.0 9.331 5 7 3 6 T 5.20
5 1,1-DCE 5.7570.0 3.389 0.059 43740 T 12.20
6 0 . 0 1 1 . 2 6 0 3285 T 13.80
7 C-1.2-DCE 252. 4 25.W l l . 933 0.023 3433450 VV 11.30
8 1 , 1 , 1 -TCA 1.6 IK0.0 14.664 0.084 19300 T 14.70
9 T C E - 2.4 2W0.0 17.722 0.072 33372 T 12.55
10 BR2CLCH 0.1 io 18.456 0.086 - 1155 T ' ? 33.03
11 0.3 22.363 7325 BV ?55.90

•12 PCE 0.2 20 23.509 0.109 4029 VB 15.03

OTALS: 376.5 ' 3.481 5040630

RESULT
1 0 . 1

ETECTED PKS: 14 REJECTED PK5: 2

IVISOR: 1.00000 M U L T I P L I E R : 1.00000 ;

3 ISE: 1 .2 OFFSET: 366

= RORS: i
RESOLUTION PEAK - M I S S I N G

DTES:
HECD R:100/TEMP:315°C 5 ML SAMPLE BY HLS
FILE TEMPORARILY SAVE£ .ON DISC NO. 41

.ART SPEED 0.0 CM/MIN
"TEN: 1 6 Z E R O : 59*' 1 MIN/TICK
'TAT

300318



CHART SPEED 0.0 CM/MIN
ATTEN: 16 ZERO: 5% 1 MIN/TICK

: I

R 2 L L C H——f 13.456

11.933

TITLE: VOLATILE ORGANIC nNALYSIS 14:12 1 3 1nR 34

CHANNEL NO: 2 SAMPLE: 246 SUMP30 METHOD: 502.1

PEAK PEAK RESULT TIME TIME AREn . SEP Wl/2
NO NAME UG'L m I N • OFFSET COUNTS CODE (£EC«

1 0-0 2.159 ' 795.5 BB 727.10
2 O.O 3.742 1442510 BV 11.60
3 CH2CL2 1.4 7.066 0.056 18219 T 16.75
4 0.0 9.38] 5 7 3 6 T 5.20
5 1,1-DCE 9.7 9.88S 0.053 43740 T 12.20
b , 0.0 11.260 8235 T 13.30
7 C-1.2-DCE 252.4 11.933 0.023 3438450 VV 11.30
8 1.1 , 1 - T C A 1.6 14.664 0.084 19330 T 14.70
9 TCE 2.4 17.722 0.072 38372 T 12.55
10 BR2CLCH Q.I 13.456 0.036 1155 T ? 33.00
11 0.0 22.368 7325 BV ? 55.90
12 .PCE Q.2 23.509 0.109 4029 VB 15.00

TOTAL5: 263.8 0.489 5040630

RESULT
01 0.1 ;

£D PKS: 14 REJECTED P I- S : 2 <

D I V I S O R : 1.00000 M U L T I P L I E R : 1.03330 i ;

NOISE: 1.2 OFFSET: 366

SAVED FILE: 5057 AR30.03I9



if
.
xj'RECALC
..TITLE: VOLATILE ORGANIC ANALYSIS 13:12 13 MAR 84
o !
^CHANNEL NO: 2 SAMPLE: 245 SF SUMP METHOD: 502.1o

PEAK RESULT TIME TIME • AREn SEP N1 '2
NAME UG/L i'MIN.1 OFFSET COUNTS CODE 'SEC.

1 0-0 2.282 4537 BB ? 16.00
- VC - 1567.8 3.787 3.007 20071800 BV 17.30
3 0.0 6.264 9 5 2 3 T '"' 'J '10
4 CH2CL2 3.4 7.057 0.047 44168 T ? 16.75
5 0.0 7.920 856 T ?
6 3.0 8. 199 1 1.34 T 7 1 . 5 0
7 0-0 8.505 2090 T ? 6.55
B 0.0 9.252 1694 T ? 14.30
9 1.1-DCE 54.9 3.879 0.049 466926 T ? 9.10
10 3-0 10.799 24860 T 14.05
11 0-0 11.232 772069 VV 1 ~> . QQ
12 C-1.2-DCE 2333.2 11.379 -0.031 32470700 VV ? -''.60
13 1,1,1-TCA 44.6 14.618 0.038 557744 T 13.00
14 3.0 15.804 120786 T 14.00
15 0-0 16.927 2 3 0 9 T ? 4.10
1(= TCE 205.1 17.677 0.027 3">77220 VV "* 3 70
17 BR2CLCH 1.0 18.462 Q.0'̂ 2 34.33 T '' 1' 33
13 0.0 20.732 17.36 T ° 20.40
19 . 0.0 22.005 1376 T ? 16.70
20 PCE 16.0 23.423 0.023 263810 VV 13.30

TOTALS: 4276.0 0.252 53104303

GROUPw RESULT
1 1.0 • :

DETECTED PKS: 32 REJECTED PKS: 12

_ M U L T J =•!. I HP.' 1 . P.Q.000 i

1.2 OFFSET: 292

-r^RORS: [
ADC OVERANGE . ;
RESOLUTION PEAK MISSING

NOTES:
HECD R: 100/TEMP:315 *C'5 ML SnMPLE BY ALS
FILE TEMPORARILY SnVED ON DISC NO. 41 '

CHART SPEED 0.0 CM/MIN
-*TTEN: 16 ZERO: 5% 1 MIN/TICK

300320

i 1

) J - T - .-, *.—' ' t J. * -• .1



CHART SPEED 0.0 CM/MIN
ATTEN: 16 ZERO: 5°* 1 MIN/TICK

1INJTUT/GC XE:NONE

9.879

23.423

RECALC
TITLE: VOLATILE ORGANIC AN-Lr'SIS 1 3 : 1 2 J13 1.-.R 84

CHANNEL NO: 2 SAMPLE: 245 SF SUMP METHOD: 532i.l

.
4 "•" ='282 4537 BB ? 16.03
3 2'° ?'?8'' 20071300 BV 17.33

U • '- & . ̂  b 4 q =; b T T

» CH2CL2 I?.! l-IH 8-a« +ijl!
I |1 i:«! ^ili I
3 0 • tf 9 . 2 5 ^ ' l . - - q j . T
J '-'-DCE 5^-5 S.379 a. 349 466?!! T
? 9- 10.799 , + 358 T

11 .-!•?•' •'•" .
0 - 16.927 'JQrtQ T o j i

'

•̂̂TML '3
TCE 205.1 17.677 Q.Q'7 3'773 v q 7 .
BR2CLCH ,.0 13.462 I'.Qsl 3433 T •> ] " ' IQ

Q'Q 20.732 1736 T '-> •>* **
,9'2 22.005 1376 - T ? 16.7Q
1-.0 23.423 0.02,3 26331:0 v'V 13.03

2708•- 3.245 53104300

"; R 0 U P .* RESULT ' , *
>'e HR30032

ETECTED PKS: 1 ? o^,_r,--r--. «..~.



HART SPEED 0.0 CM/MIN
"TEN: 16 ZERO: 5% 1 M IN 'TICK

'N.JE.CT

.735

T> 1-DCE^-f 9.910

-Jr, 1 , 1-Te? 14.665

/=" 17.708

-FINAL : 220

"ITLE: VOLATILE ORGANIC ANALYSIS 12 = 32 13 '1AR 84

:HANNEL NO: 2 SAMPLE: 245 SFSUMP METHOD; 502.\i
JEAK PEAK RESU_T TIME TIME A R E A ! SEP N1X2
NO NAME UG -L xJOO ( M I N ) OFFSET COUNTS CODE (SEC;

- 1 3 . 0 1.412 9 9 4 B B 716.23
2 VC 6.7&70.0 3.735 -0.005 86347 BV 1 1 . 9 5
3 CH2CL2 0,4 40.0 7.079 0.069 5032 VB 14.45
4 1,1-DCE 0'&2 =30.0 9 . 9 10 0.080 1313 BB 14.70
5 3.0 1 1 . 2 7 1 1065 BV 13.20
6 C-1.2-DCE 27 .'32130. i i . 929 0.019 371958 VB 11.55
7 1,1,1-TCA 0.1 10,0 14.665 , 0.085 1200 BB 12.60
3 TCE 0.4 tjd.& 17.703 0.058 6157 BB 13.45

TOTALS: 35.1 0.306 474066

DETECTED PKS: 13 REJECTED PKS: 5 |

DIVISOR: 1.00000 M U L T I P L I E R : 1.00000

HQ! 2.4 OFFSET: 364 <

u FILE: 5055 :

ERRORS: \
RESOLUTION PEnK MISrP.G |

NO TES:
HECD RM 00'TEMP :8 15 CC '5 M.. SAMPLE BY ALS I 300322



'-"ART SPEED 0.0 CM/MIN
fTEN: 16 ZERO: 5% 1 MIN/TICK
^lAT : I£3:0. 4

T-l,2-DCE

13.663

17 .674

_ECE .—————————————————————————————•= 23.417

-FINAL : 22-0-'

TITLE: VOLATILE ORGANIC ANALYSIS 11:44 13 "1AR 34

.HANNEL NO: 2 SAMPLE: 244 SFO^ER METHOD: 502.1

3EAK PEAK RESULT TIME TIME AREA • SEP Wl/2
NO NAME UG/L CM IN) OFFSET COUNTS CODE (5EC>

1 CH2CL2 1.4 7.026 0.016 13633 BB "> 12.30
2 0.0 9.195 757,0 BV 12.20
3 1,1-DCE 1.2 9.382 0.052 10531 VB 12.65
4 C-1.2-DCE 90.5 11.919 0.009 1233300 BV 11.25

s 5 1 , 1 , 1 - T C A 5.3 14.614 0.034 72431 BV 12.10
J 6 C C L 4 0.3 14.944 -0.056 5063 VV ? 24.90

7 £.0 15.832 4048 VB 11.60
8 TCE 626.9 17.674 0.024 10017200 BB 12.60
9 PCE 12.1 23.417 0.017 199370 BB 12.35

TOTALS: 738.2 0.096 11563800

DETECTED PKS: 12 REJECTED PKS: 3

DIVISOR: 1.80000 MULTIPLIER: 1.00000

2NOISE: 2.4 OFFSET: 284

PILE: 5054 ',

"RESOLUTION PEAK MISSING ; 300323
NOTES:

HECD R: 100'TEMP:815 °C '5 ML SAMPLE BY ALS
FILE TEMPORARILY SAVED ON DISC NO. 41



o[
«CHMp.T SPEED S.Q Cn/T1IN
&iTTEN: 16 ZERO: 5:. 1

23.423

:HART SPEED o.a CM/MIN
SATTEN.- 16 ZERO: s* i M i n - T I C K

1 1 . ?-.(_•

3 17.£74

CDcn

TITLE: VQLHTI..E O R G A N I C «;!«.. .'5 ! S 10:16 13 1AP 54

CHANNEL NO: 2 - Su'lP-E: 2 4 -» SFO-/EP MErHOIi: ' _ > . . _ > . _

PEAK PEAK RESULT TIHE T 1I1E ARE" SEP 111 '2
NO NuI.E U G - L X2 C H I N ) OFFSET CTUNTi >.ui.>E C EC <

1 CH2CL2 1.1 3,3- 7.032 0.022 147^2 BB 1 05
2 - 0 . 0 3.184 3062 ! B B 1 2 0
3 1 , 1 - D C E - 0,6 13- 3.833 3.063 4724 BB 1 70
4 C-1.2-DCE 44.6 W.S 11.926 0.016 607903 BB 1 45
5 1 , 1 , 1 - T C A 2.958 14.614 0.034 36702 :BB 1 20
b 0 . 0 1 5 . 8 4 0 19 5 2 E B 190
7 TCE 343.9W 17.674 0.1324 5495100 E3 1 10
8 PCE - 5.8 II.(p 23.423 0.023 95628 'BB 12 55

TOTALS: 338.9 , 0.182 6259770

DETECTED PKS: 3 R E J E C T E D PKS: 0

DIVISOR: 1.00000 rUL T 1-L i ER : 1.03000 ':

NOISE: 2.4 OFT-SET: 285

.SAVED FILE: 5053

.ERRORS:
2 RESOLUTION PEAK MISSING

gNOTES:
1 HECD R: 100/TEt1P:8 15 »C/5 ML SAHPuE 5r ALS
•5 FILE TEMPORARILY SAVED ON DI5C 140. 41
.1

300324

CHART 5PEED 3.0 CfVn [14
ATTEt^: 16___ZERO: 5. 1 M I n T I C t
~TT«T • IN JETTT



CHART SPEED 0.0 CM/niNATTEN: is ZERO: s*< i .UN/TICK
^STAI ^INJkl I.'GC XE:NONE

"RATE : 8.0'St71..

23.430

TITLE: VOLATILE O R G A N I C r.-.ni. , 5 I1- 9:03 13 'IrtR 34

CH.iNt.EL NO: 2 SnllPi-E: -3.J OC METHOD:

PEAK PtMK RE£U..T TK1E TIME AREn ' SED u 1 2
NO NAME FACTOr - . H i l l - CrFSET COUNTS CODE i £ E C >

1 2 .241 - 797-1 ! BE ••40.20
2 CH2C..2 51."3054.-J •'.O'O 0.060 1?333 B ••' 14.50
3 7 . 84"> 26 1 0 ! 73 " 2 '3 . 50
4 10. 040 2413 ! B ' ? 164. 50
5 CHCL 3 3.2703.LO 1 2 . 5 c 4 0.044 305 "Si v / 1 1.55
6 1,2-DCA 21.44(360" 13.344 0.114 46532! / .' 26.00
7 1 , 1 , 1 - T C A 56.50040 14.632 0.052 - 1 ~" 6 i 9 ; -.' .' 13.20
3 C C L 4 19. 26! 50...- 15.013 0.013 Sl- U " 1 / .' 12.50
5 CL2BRCH 53.9?2bO 15.566 0.066 13521 -/B 14.55

13 TCE 54.25050 1^.~03 0.353 H4.-3 E ,' 13.00
1 1 BR2CLCH 34.70410 13. 3? 4 3.024 23315 /E 1 5 . 1 5
12 BR3CH 49.2155.0 2 1 . 1 5 2 ~ 0.052 - 203J'7 BE 15.40

--. 13 PCE 29.50110 23.420 0.030 -.335?; BE 12. 7-.

. TOTALS: - . - . - 0.535 5 ~> 4 13 i |
£»
^DETECTED PKS: 13 REJECTED PiS: 0

InMT STD: 1.00000

^RESOLUTION: 2.32

^NOISE: 2.4 OFFSET: 319
s '

R EC AL C •
TITLE: VOLATILE O R G A N I C «;|M[. /SIS 9:35 13 1-.R 84

. CHANNEL NO: 2 Snt I* L E : I vi-i '-"' METHOD: 5-32.1

h^feAK PE«K RESULT TIME TIME '?RÊ '. ?^- ",''F-
C340 NAME UG L 'IK'I. OFFSET '-UUNT? '. 0 J^ «;=tL '
r a . 1 00 2.241 7.3.. bb ' 4 0. . O

. CH'CL' 1 5 7.07O O.060 19305 b / 14.50
5 " 0.3 •'...47 2610 VB • -.d.^JO
4 13 0 10.040 2433 BV "Io4.a0
5 CHCL3 17.0 12.564 0.044 ~*°*.''1,Z ?.'.', l,!'̂
6 1,2-DCA 3.4 13.344 0.114 4o63= ''/ T-'^
7 .7.1-TCA '-.4 14.632 0.052 17639 VV li.^0
8 CCt; - 3 15.013 0.013 51917 VV |2.=0
9 CL2BRCH .-4 15.566 q.Beo la521 VB 1'Ji
13 T-I 1.2 17.703 3.053 18433 B/ 1j- 03

l'1.!̂ " S:! lt:l?5 3:SI. 35!!5 .;
J3 p,:| 2.1 i; -*^0 3.03.3 333?^ BB

TOTALS: 33.3 0-503 57413|3

GROUP* RESULT
T. 3

12.564



y
.CHART SPEED 0.0 CM/MIN
'ATTEN: 16 ZERO: 5ft 1 MI 14.-TICK

: 8 . C

<-H2CL2 ^______ _________________________

T . 1 - DC E ^__ — - ———— —————————————————————————

T-1.3-DCE 1 1 ' l L L -===
-S.HCL3 ————— - —— - ——————— •_ ———— • —————— - —————
1,2-DCA ________ —— - ——————————————————————

— {-> 1 , 1-TCA
— ..-L2BRCH ____ —————————————————————————————/"-""̂f
_BR2CUCH ^____— ——————————————————————————————

-SSS 19.992
BR3CH ^__ — — ——————————————————————————————

—— -/-̂ ^— =£. " _^ i ,. .. , , .
PTF _ —————— - ——————————————————————————————

————————————————————————————————————— . 6>3
1

————————————————————— - —— ' ..i

—————— ===== ill:
————————————————————————————— ' 13.

—1 -a
————————————————————————— — i j - _

————— : ——————————————— — — —— ̂  17 .——————————————————— - ——————— • lg _

——————————————————————————— , j >

————————————————————————————— j 3 .

94

59

11*
27 1
613
534

b79
373

1 13

4 lc.
—FINAL. : 223

O
'TITLE: VOLATILE O R G A N I C MNAL'.-SIS 8:32 13 inR 34
CHANNEL NO: 2 SAMPLE: VOA MIX METHOD: 50-2.1

PEAK PEA!; RESULT TIME T.I HE AREA SEP
NO NAME FACTOR 'MI I.; OFFSET COUNTS CODE i S E C *

1 CH2CL2 0.792703" 6.994 -0.016 1261500 BB 1 1 . 9 5
2 1,1-DCE 1 . 2 1 1 1 1 0 9.359 0.029 825S90 BV 11.40
3 C-1.2-DCE 0.754332 11.934 0.024 13247.10 VV 11.45
4 CHCL 3 0.56 80S 9 12.555 0.035 1760350 VV 11.60
5 1,2-DCA 8.773^35 13.271 0.041 1292770 VV 11.55
6 1,1,1 - T C A 0.824102 14.613 0.033 1213440 W 12.10
7 CCL4 Q.653150IJ 15.003 -0.007 151-3410 VV 12.40
3 CL2BRCH 0.766101 15.534 0.034 1305310 v'V 11.30
9 TCE 0.64-?3Q4 17.679 0.029 1544'3'70 v'V 11.70
10 BR2CLCH 1.133430 18.373 0.003 382236 VV 12.30
11 20. 550 2596 T ^19.70
12* BR'3CH 2.084680 2 1 . 1 1 3 0.013 479691 VV ? 3.75
13 PCE 0.630376 23.415 0.015 1536;350 VB 12.30

TOTALS: 0.233 14933:900

'ED PKS: 17 REJECTED PfS: 4

STD : 1 . 00000

RESOLUTION: 4.01 ,3 A A ̂  ? fi
I^OISE: 2.4 OFFSET: 3C3

SSAVED FILE: 5051



CHART SPEED 0.4 CM/MINATTEN: 128 ZERO: 5* 5 MIN/TICK

3.790

— T, 1-DCE
1 , 1-DCA

1 . 2-DCA
— J-, 1 , 1-TC.s
CL2BRCH

m^

TCE
CO BR2CLCH

BR3CH

r —— ""• ..-.J-...' 9.845

p1" """" 13.199

f— 15.430

r_ —————————————————————————————————— - 18.£52

TITLE: VOLATILE ORGANIC ANALYSIS 10:00 25 MAR 86

CHANNEL NO: 2 SAMPLE: VOA MIX & VC METHOD: 502.1

PEAK PEAK RESULT TIME TIME AREA SEP Wl/2
NO NAME FACTOR C M I N ) OFFSET COUNTS CODE CSEC)

1 VC 0.799711 3.790 0.030 312613 BB 11.25
2 CH2CL2 0.906655 7.070 0.040 1158l'00 BV 12.20
3 8.447 5110 T 6.10
4 CL3FC 0.957409U 9.180 0.020 919147 VV 14.25
5 It1-DCE 0.945641 9.845 -0.005 1020470 VV 11.65
6 1,1-DCA 0.750167U 11.168 0.008 1299710 VV 11.40

•3s 7 C-1.2-DCE 0.778053 11.866 0.016 1259550 VV 1 1 . 1 5
& 8 CHCL3 0.557083U 12.477 0.007 1795060 VV 11.55

9 1,2-DCA 1.028400U 13.199 -0.011 977243 VV 11.50
\ 10 1,1,1-TCA 0.754843U 14.534 0.004 1298280 VV 12.00
" 11 CCL4 0.611096 14.924 0.004 1628220 VV 12.05
.? 12 CL2BRCH 0.778438U 15.430 0.000 1419510 VB 11.85
i 13 TCE 0.942464 17.595 0.005 1098180 BV 11.65
-< 14 BR2CLCH 1.168350U 18.252 0.002 1091280 VB 12.05
5. 15 20.406 2773 BV 12.40
£ 16 BR3CH 1.735370U 20.973 0.003 671326 VB 12.65
| 17 PCE 0.921273 23.317 -0.003 1058320 BB 12.40

^ TOTALS: 0.120 17014900
o
UJ

.CTED PKS: 17 REJECTED PKS: 0

!AHTSTD: l-eww 300327
NOISE; 24.3 OFFSET: -39
SAVED FILE: 2271



CHART SPEED 0.4 CM/MIN
ATTEN: _j_6 ZERO: s* 5 MIN/TICK

—f 1.687

__ 12.4791,1-'
CL2BRCH"

TCE
BR2CLCH.

BR3CH

PCE

18.266
17.606

TITLE: VOLATILE ORGANIC ANALYSIS 10:59 25 MAR 86
CHANNEL NO: 2 SAMPLE: LOW QC METHOD: 502.1
PEAK PEAK RESULT TIME TIME AREA SEP Wl/2
NO NAME UG/L CMIN) OFFSET COUNTS CODE CSEC)

1 0.0 1 687 1489 BB 5.65
2 CH2CL2 0.5 7 078 0.048 5416 BB 12.70
3 C-1.2-DCE 0.2 11 918 0.068 2242 BV 14.40
4 CHCL3 11.9 12 479 -0.001 214470 VV 11.65
5 1,2-DCA 2.8 13 213 0.013 27342 VV 12.75
6 1,1,1-TCA 1P4 14 544 0.014 18460 VV 12.25
7 CCL4 2.3 14 931 0.011 40082 VV 12.35
9 CL2BRCH 2.1 15 445 0.015 26800 VB 12.10
9 TCE 3.0 17 606 0.016 34511 BV 11.55
10 BR2CLCH 2.8 18 266 0.016 24070 VB 12.60
M BR3CH 2.5 20 997 0.027 14621 BB 12.80
12 PCE 1.7 23 328 0.008 20186 BB 12.50

TOTALS:- 31.2 0.235 429689

GROUP* RESULT
1 19.3

DET TED PKS: 12 REJECTED PKS: 0
JR: 1.00000 MULTIPLIER: 1.00000

NOISE: 19.4 OFFSET: -43
SAVED FILE: 2272

NOTES:
HFc". n p'.i.n.a.'TMi-'. /-.



CHART SPEED 0.4 CM/MIN
ATTEN: ^6 ZERO: 5% 5 MIN/TICK

1.619
10

CH2CL2 = (* 7.097
8.048

ii
•r
* . -
-̂

I TITLE: VOLATILE ORGANIC ANALYSIS 11:53 25 MAR 86
| CHANNEL NO: 2 SAMPLE: BOILED TAP METHOD: 502.1

i. PEAK PEAK RESULT TIME TIME AREA SEP W1/2
a NO NAME UG/L CMIN) OFFSET COUNTS CODE CSECD
3 1 0.0 1.619 3122 BB 5.25
3 2 CH2CL2 0.2 7.097 0.067 2832 BV 13.85

| TOTALS: 0.2 0.067 5954

I DETECTED PKS: 4e REJECTED PKS: 2
DIVISOR: 1.00000 MULTIPLIER: 1.00000

j
NOISE: 19.4 OFFSET: -44 '
SAVED FILE: 2273
NOT-ES:-

HECD R:100/TEMP:810eC/5 ML SAMPLE BY ALS
FILE SAVED ON DISC NO.42 SIDE 1

CHART SPEED 0.4 CM/MIN 300329ATTEN: 16 ZERO: 5% 5 MIN/TICK !



CHART SPEED 0.4 CM/MIN
ATTEN: 16 ZERO: 5% s MIN/TICK

1 .775

CH2CL2 ="

1 , 1-DCA-

1 t l-T£f

TCE 17.607

TITLE: VOLATILE ORGANIC ANALYSIS 12:42 25 MAR 86
CHANNEL NO: 2 SAMPLE: 716 BENNER METHOD: 502.1
PEAK PEAK RESULT TIME TIME AREA • SEP W1/2
NO NAME UG/L CM I N D OFFSET COUNTS CODE CSEC)

1 0.0 1.775 1333 BV 4 35
2 CH2CL2 0.2 7.093 0.063 2620 BV 12 50
3 1,1-DCA • 0.2 11.195 0.025 2067 BV 12 30
4 C-1.2-DCE 0.1 11.901 0.051 1 3 1 1 VV 11 75
5 CHCL3 0.4 12.495 0.015 7973 VV U 60
6 &.0 12.874 2823 VB ? 14 00
7 1,1,1-TCA 1.0 14.554 0.024 13319 BB 12 40
8 TCE 10.9 17.607 0.017 126443 BB 11 80

TOTALS: 12.8 0.195 157889

GROUP* RESULT ;
1 • 0.4

DETECTED PKS: 11 REJECTED PKS: 3
DIVISOR: 1.00000 MULTIPLIER: 1.00000
Nor 19.4 OFFSET: -46''

FILE: 2274 : 300330
NOTES;

HECD R:100/TEMP:810°C/5 ML SAMPLE BY ALS
FILE SAVED ON DISC NO.42 SIDE 1



CHART SPEED 0.4 CM/MINATTEN: 16 ZERO: 5% s MIN/TICK

1.819

6.695
7.316

9.871

*_L, 1 , 1-TCi^

TCE
BR2CLCH —

• — ———————————————————————————————————————————————————————— — ——— -,
r̂
' i A P4P

rT8.248

PCE

' 14.544

17.612

23.362

TITLE: VOLATILE ORGANIC ANALYSIS 3:09 .26 MAR 86
CHANNEL NO: 2 SAMPLE: 717 VOC CEN METHOD: 502.1
PEAK PEAK RESULT TIME TIME AREA SEP Wl/2
NO NAME UG/L CMIN) OFFSET COUNTS CODE CSECD

1 0.0 1 819 8639 BV 5.50
2 0 . 0 6
3 CH2CL2 0.2 6
4 1,1-DCE 0.7 9
5 1,1-DCA 0,9 11
6 C-l,2-DCE 1.5 11
7 CHCL3 0..2 12
8 0 .w 12
9 1,1,1-TCA 56^2 14
1 0 0 . 0 1 6
11 TCE 23.9 17
12 PCE 0.1 23

695 4768 BV 12.70
962 -0.068 2144 VV ?
871 0.021 8556 BB 11.90
185 . 0.015 12400 BV 11.75
886 0.036 20590 VV 11.70
508 0.028 4283. VV ? 12.20
870 44213 VB 12.40'
544 0.014 762617 BB 12.35
848 1416 BV 13.15
612 0.022 276583 VV 11.70
362 0.042 1327 BB 14.20

TOTALS: 83.7 0.110 1147540

GROUP* RESULT •
1 0.2

DETECTED PKS: 15 REJECTED PKS: 3 ',

DP R: 1.00000 MULTIPLIER: 1.00000
: 19.4 OFFSET: -44 ; 300331

SAVED FILE: 2281
NOTES:

HECD R:100/TEMP:810°C/5 ML SAMPLE BY ALS
FILE SAVED ON DISC NO.42 SIDE 2



CHART SPEED 0.4 CM/MIN
AJTTEN: 16 ZERO: 5* s MIN/TICK

ro

TITLE: VOLATILE ORGANIC ANALYSIS 2:09 26 MAR 86
CHANNEL NO: 2 SAMPLE: 718 VOC CEN METHOD: 502.1
PEAK PEAK RESULT TIME TIME AREA SEP Wl/2NO NAME UG/L CMIN) CSEC.

I I'I I'"? 25773 VB 16.15
'H2CL2 Si? ?J?i 0.046 \IH % ?**'%

«:5 i!:ig -p ;v î
5i:i:S5c. ill !!:«! :-si2 -L« g Mi

: : 25JJ K
TOTALS: 24.0

GROUP* RESULT
0.5

0.138 428974

,TED PKS: 13 REJECTED PKS: 0
FIVISOR: 1.00000 MULTIPLIER: 1.00000 : 3003*5^
NOISE: 19.4 OFFSET: -45
SAVED FILE: 2280



CHART SPEED 0.4 CM/MINATTEN: 16 ZERO: 5% 5 MIN/TICK

• =
00
—J —

*~ 1.904

7 . 0 £ 0

1 7.118

TITLE: VOLATILE ORGANIC ANALYSIS 13:20 ,25 MAR 86
5 CHANNEL NO: 2 SAMPLE: 719 NORWICKI METHOD: 502.1
N̂.

§ PEAK PEAK RESULT TIME TIME AREA SEP Wl/2
I NO NAME UG/L CMI N ) OFFSET COUNTS CODE CSEC)
i 1 0.0 1.904 1790 BB 4.55

| TOTALS: 0.0 1790
•9 !
*v :

o DETECTED PKS: 3 REJECTED PKS: 2 ''
>jj C

^ DIVISOR: 1.00000 -MULTIPLIER: 1.00000
OT

3 NOISE: 19.4 OFFSET: -51
SAVED FILE: 2275
NOTES:-HECD R:100/TEMP:810°C/5 ML SAMPLE BY ALS

FILE SAVED ON DISC NO.42 SIDE 1

300333
CHART SPEED 0.4 CM/MIN
ATTEN: 16 ZERO: 5% 5 MIN/TICK

1



CHART SPEED 0.4 CM/MINATTEN: 16 ZERO: 5* 5 MIN/TICK

= r 1.635

CH2CL2 ———————————— ?i685

OJ
00

-4-, 1,1- 14. 584

TITLE: VOLATILE ORGANIC ANALYSIS 13:58 25 MAR 86

CHANNEL NO: 2 SAMPLE: 720 A. ROTH. METHOD: 502.1

PEAK PEAK RESULT TIME TIME AREA SEP W1/2
NO NAME UG/L CMIN) OFFSET COUNTS CODE CSEC)

1 0.0 1.635 1494 BV 4.75
2 0.0 7 . 1 1 1 2456 BV 13.70
3 0.0 7.685 20882 VV 5.90
4 1,1,1-TCA 0.1 14.584 0.054 1679 BB 15.00

TOTALS: 0.1 0.054 2651i
c

DETECTED PKS: 6 ' REJECTED PKS: 2
DIVISOR: 1.00000 MULTIPLIER: 1.00000
NOISE: 19.4 OFFSET: -49
SAVED FILE: 2276
NOTES:HECD R:100/TEMP:810°C/5 ML SAMPLE BY ALS

FILE SAVED ON DISC NO.42 SIDE 1

300334
CHART SPEED 0.4 CM/MINATTEN: 16 ZERO: s* s MIN/TICK



4
SPEED 0.4 CM/MIN

I: 16 ZERO: 5.¥ 5 MIN/TICK

—' 7.119

CO
CD

TITLE: VOLATILE ORGANIC ANALYSIS 14:37 25 MAR 86

CHANNEL NO: 2 SAMPLE: 721 KIM ROTH METHOD: 502.1

PEAK PEAK RESULT TIME TIME AREA SEP W1/2
NO NAME UG/L CM I N D OFFSET COUNTS CODE CSEC)

1 0.0 7.119 1308 BB 12.60

TOTALS: c 0.0 1308

§) DETECTED PKS: 1 REJECTED PKS: 0

i DIVISOR: 1.00000 MULTIPLIER: 1.00000
to

^. NOI'SE:- 19.4 OFFSET: -49

I SAVED FILE: 2277< i
f NOTES:
i HECD R:100/TEMP:810°C/5 ML SAMPLE BY ALS

_E SAVED ON DISC NO.42 SIDE 1

300335
5
O>

8
/



CHART SPEED 0.4 CM/MIN
ATTEN: 16 ZERO: 5% 5 MIN/TICK

= - 2.015

CH2CL2 _

1 , 1-TCA

TCE
BR2CLCHI

7. 1 13

14.554

18.378

23.357

17.618

TITLE: VOLATILE ORGANIC ANALYSIS 15:14 25 MAR 86
CHANNEL NO: 2 • SAMPLE: 722 TRANSCOI METHOD: 502.1
PEAK PEAK RESULT TIME TIME AREA, SEP Wl/2
NO NAME UG/L CMIN) OFFSET COUNTS CODE CSECD

1 0.0 2.015 1073 BB 4.25
2 0 . 0 7 . 1 1 3 6480 BB 12.15
3 1,1-DCE 1.1 9.884 0.034 13000 BV 11.20
4 0.0 10.767 4908 VV 11.65
5 1,1-DCA 1.8 11.193 0.023 24124 VV 11.55
6 C-1.2-DCE c2,7 11.900 0.050 36657 VV . 11.35
7 CHCL3 0.2 12.516 0.036 4420 VV ? 11.80
8 0.0 12.877 201485 VB 12.10
9 1,1,1-TCA 42.7 14.554 0.024 578923 BB 12.35
10 TCE 13.6 17.613 0.028 157128 BV 11.65
11 BR2CLCH 0.6 18.378 0.128 5027 T 14.70
12 PCE 0.4 23.357 0.037 4941 BB 13.05

y TOT-ALS.: 63.1 0.360 1038170
C '

GROUP* RESULT
1 0 . 8

DF—CTED PKS: 12 REJECTED PKS: 0
1.00000 MULTIPLIER: 1.00000

NOISE: 19.4 OFFSET: -51
3

SAVED FILE: 2278

NOTES:
HECD R:]00/TEMP:810»C/5 ML SAMPLE BY ALS

300336



SPEED 0.4 CM/MINATTEN: 16 ZERO: 5% s MIN/TICK

=

—

—

C-l ,2-De!

.. TCE
A ~"~~

' 1.967

= 4.095

7. 136

! 1 1.938
P" 12.892
? 14.579

r~ 17.614

TITLE: VOLATILE ORGANIC ANALYSIS 15:52 25 MAR 86
CHANNEL NO: 2 SAMPLE: 723 VARIETY METHOD: 502.1
PEAK PEAK RESULT TIME TIME AREA ' SEP Wl/2
NO NAME UG/L CMIN) OFFSET COUNTS CODE CSECD

1 '0.0 4.095 11646 BB 4.95
2 0.0 12.892 3864 BV 12.15
3 1,2-DCA 0.4 13.242 0.042 3485 VB ? 13.30
4 1,1,1-TCA 0.1 14.579 0.049 1650 BB 13.35
5 TCE 6.6 17.614 0.024 76570 BB 11.70

) TOTA-LS:- 7.1 0.1 15 97215

DETECTED PKS: 8 REJECTED PKS: 3
DIVISOR: 1.00000 MULTIPLIER: 1.00000

19.4 OFFSET: -47
FILE: 2279

NOTES:
HECD R:100/TEMP:810eC/5 ML SAMPLE BY ALSFILE SAVED ON DISC NO.42 SIDE 2

300331



HART SPEED 0.0 CM/MIN
TTEN: 32 ZERO: 5% 1 (UN/TICK
11*5. U 7

1 .380
3—0_______________________________________________________________

—.———-—————————————————————————————————————————— =* 3.744

CH2CL2

CL3FCH ——r-— • — q . 1 a 7
T,1-DCE /•— 9.874

1 1 .266
TJ-1.2-DCE ^____————————————————————————————————————————-————' 11.923

•4» 1 > 1-TCA~ ==*=—————— 14.614
15.795

19.593

-2.CE _Ĵ ~ 23-. 451
-FINAL: 2 2l

ITLE: VOLATILE ORGANIC ANALYSIS 20:59 30 MAR 84

HANNEL NO: 2 SAMPLE: 372 SF1 1155 METHOD: 502.1

EAK PEAK RESULT TIME TIME AREn SEP Wl/2
NO NAME UG.'L (MI N i OFFSET COUt-JTS CODE (SEC)

1 0.0 1.330 3316 BB ? 14.30
2 VC 63.1 3.744 0.024 319887 BB 11.45
3 0.0 6.293 1269 BV 13.70
4 CH2CL2 0.7 7.076 0.066 3673 VB 15.05
5 £.0 9.182 49315 BV 12.80
6 1 . 1 - D C E 10.7 9.874 -0.016 76049 VV 12.35
7 0 . 0 1 1 .266 7511 VV 18.10
8 C-1.2-DCE 800.4 11.923 -0.017 10699200 VV 12.25
9 1,1,1-TCA 14.4 14.614 -0.006 179243 T 12.75
10 CCL4 . 2.2 15.005 0.005 34977 T ? 21.70
11 0.0 15.795 207796 T 11.25
12 TCE 116.1 17.673 0.003 1817320 VV 11.70
13 PCE' 1.0 23.451 0.041 17180 BB 14.15

-QTALS: 1008.6 0.100 13922200

3ETEf"TED PKS: 16 REJECTED PKS: 3

.: 1.00000 MULTIPLIER: 1.00000

40I3E: 2.4 OFFSET: 349 •

3AVED FILE: 6041

~ R P 0 R S •
RESOLUTION PEAK MISSING



t»

t..-.*T SPEED 0.0 CM/MIN
. TTEN: 32 ZERO: S* 1 II IN/TICK

SS ;INJECT: 0 . 4——?
—-? 1.398

3.733

11.946

—TCE 17.715

cn

TITLE: VOLATILE ORGANIC ANALYSIS 20:22 30 MAR 84

CHANNEL NO: 2 SAMPLE: 372 SF1 1155 METHOD: 502.1

PEAK PEAK RESULT TIME TIME AREA SEP Wl/2
NO NAME IJG/L (MI 14 J OFFSET COUNTS CODE (SEC)

1 '0.0 1.393 5153 BB 714.73
2 VC 50.0 3.733 0.013 6497 BV 13.60
3 0.0 7 . 03 1 7 15 1 BB 15.30
4 C-1.2-DCE 774.9 11.946 0.006 103584 BB 12.03
5 1,1,1-TCA 19.2 14.634 0.064 2384 BB ? 16.30
6 0.0 15.842 2720 BB 11.55
7'TCE 69.0 17.715 0.045 10305 BB 13.45

TOTALS: 913.1 -0.128 133299

'""TECTED PKS: 8 REJECTED PKS: 1,

/ISOR: 1.00000 MULTIPLIER: 100.000

NOISE: 2.4 OFFSET: 365

SAVED FILE: 6040 300339

ERRORS:
RESOLUTION PEAK MJSSING



:CK

: VOLATILE ORGANIC ANALYSIS
- . - - - - 19:46 30 ,1HP.

HU, , -

, J.MH flRE, SEP
a. 0 1.3B3 OFFSET COUNTS CODE

S:I. !:37if ".
I:SJ 97:ii. "la7 II ? fi;?lS:S ,?:̂  o.ao, »»i - ,3.i

TCE 0e - . . T .
' -t » ?

12502700

3.762

11 .930

17.682

CTET

-,00000 MULTIPLIER: ,.00000

-: 2'4 OFFSET: 3^Q
300340

?S:
SOLUTION PEAK MISSING



SPEED 0.0 CM/MIN
jATTEN: 32 ZERO: 5?6 1 MIN/TICK

11.949

14.659
15.851

-*CE _T 17.712

_P_CE
-FINAL:220

22.997

TITLE: VOLATILE ORGANIC ANALYSIS 19:09 30 MAR 84

CHANNEL NO: 2 SAMPLE: 371 SF1 1033 METHOD: 502.1

PEAK PEAK RESULT r ] nP. TIME AREA SEP Wl.'2
NO NAME UG/L (MIN> OFFSET COUNTS CODE \SECf

,_, 1 0.0 1.401 4337 BB ? 14.40
Xs 2 VC 28.6 3.752 0.032 3717 BB 15.45
•** 3 CH2CL2 -.58.5 7.070 0.060 6780 BB 15.15

4 C-1.2-DCE 6^6.2 11.943 0.003 82368 BB 11.95
5 1.1,1-TCA -10.9 14.659 0.039 1357 BV ? 15.75
6 0.0 15.851 3283 BB 13.10
7 TCE 50.3 17.712 0.042 7870 BB 13.45
8 0.0 22.997 1542 BB ? 20.15

TOTALS: 764.5 0.181 . 111759

DETECTED PKS: 9 REJECTED PKS: 1

DIVISOR: 1.00000 MULTIPLIER: 100.000

NP'SE: 2.4 OFFSET: 381

J) FILE: 6038

ERRORS:
RESOLUTION PEAK MISSING 300341

NOTES:
HECD R:100/TEMP:315*C/5 ML SAMPLE BY ALS
FILE TEMPORARILY SAVED ON DISC NO. 45



SPEED 0.0 CM/MIN
TTEN: 32 ZERO: 5% 1 MIN/TICK

' 3.772

r-l,2-DCE

4-, 1 > 1-TCA
*L2BRCH

^CE

__}> 23.
: 220'

448

ITLE: VOLATILE ORGANIC ANALYSIS 18:33 30 "1AR 84

4ANNEL NO: 2 SAMPLE: 370 SF 1 1015 METHOD: 502.1

EAK PEAK RESULT TIME TIME AREA SEP Wl/2
NlO NAME UG/L (MINJ OFFSET COUNTS CODE (SEC;

1 ' O.O 1.335 2531 BB ? 13.70
2 0.0 3.772 342334 BB 11.60
3 0.0 7.086 6532 BB 15.15
4 a. 0 9.194 39354 BV 13.25
5 1,1-DCE 9$ 9' 9.876 -0.014 70256 VV 12.55f>__ _ ___ __ _ euj3 __ j_i ,_? f.' _ __ _ _____ __ __?i3*i. _yy_ _ L'L-J..5 _ _

" '"; ~ u-'I . /-uue. "fid.-, l . ta i i". dJ"..; " " -u.tJlt. "U6"43400" ' VV ~ \2 . 6" b
8 1 , 1 , 1 - T C A 13.0 14.615 -0.005 161462 T 13.08
9 CCL4 2.0 15.003 0.008 30398 T ? 24.95
10 0.0 15.735 360191 T 10.95
11 TCE 97.7 17.667 -0.003 1529760 VB . 11.70
12 PCE 0.9 23.448 0.038 14106 BB 13.30

3TALS: 1144.5 0.006 16711500

ETECTED PKS: 12 REJECTED PKS: 0

IVIr : 1.00000 MULTIPLIER: 1.00000

2.4 OFFSET: 367

AVED FILE: 6037 300342

RESOLUTION PEAK MISSING



CHP SPEED 0.0 CM/MIN
AJHk 32 ZERO: 5% 1 MIN/TICK

1,1-T 14.684
15.849

i1.949

CE _/" 17.723

'INAL : 22

TITLE: VOLATILE ORGANIC ANALYSIS 17:56 30 MAR 84

:HANNEL NO: 2 SAMPLE: 370 SFI 1015 METHOD: 502.1
>EAK PEAK RESULT TIME TIME AREA SEP Wl/2
NO NAME UG/L. -CM IN) OFFSET COUNTS CODE CSECi

1 S.0 1.392 6493 BV ? 13.40
2 0.0 1.574 2911 VB?
3VC 51.0 3.737 0.017 6619 BV 14.10
4 0.0 4.114 963 VB ?
5 0.0 7.083 7973 BB 15.40
6 C-1.2-DCE 1094.2 11.949 0.009 146272 BB 12.60
7 1 » 1 , 1 - T C A 16.1 14.634 0.064 2002 BB 13.03
8 . . 0.0 15.849 2742 BB 14.15
9 TCE 61.7 17.723 0.053 9669 BB 13.85

" " """" " 1223. td ~" ~ 0.143 "'"' I85b44 ~ " " ' """

D PKS: 9 REJECTED PKS: 0
: 1.00000 MULTIPLIER: 100.000 3 ft PI ̂ /! 3

iQISE: 2.4 OFFSET: 393

.AVED FILE: 6036

R R 0 R S :
RESOLUTION PEAK MISSING



HECD R: 100/TEMP.-815 °C/5 ML SAMPLE BY ALS
~FIi_~E TEriPORAR ILY SAvED ON DISC NO." 45

CHART SPEED 0.0 CM/MIN
ATTEN: 32 ZERO: 5% 1 MIN/TICK

3.665

TH2CL2

——?— ' Q 1 7=:
9 . 362

CL3FCH> i -o

•P

R

>C OVR

../

2CLCH -7=

J

~̂~~~ ———
.••—

17 . 002 ——————————————————————————————————————————————————————— : ——— ,
3*"~~18.45tD •
19.252

15.791

23.461
INAL:220'

TITLE: VOLATILE ORGANIC ANALYSIS 17:20 30 MAR 84
S *

CHANNEL NO: 2 SAMPLE: 369 SFi 1009 METHOD: 502.I

.PEAK PEAK RESULT TIME TIME AREA SEP Wl/2
NO NAME UG/L (MIN) OFFSET COUNTS CODE (SEC)

1 0.0 1.366 2621 BV ? 13.20
2 0.0 3.665 1390560 BB 10.43
3 CH2CL2 0.9 7.038 0.023 10245 BB 15.00
4 ' 0.0 9.175 35526 BV 12.65
5 1,1-DCE 12.6 9.862 -0.023 89972 VV 12.20
6 0.0 11.245 6361 VV 14.65
7 C-1,2-DCE 1416.2 11.947 0.007 18931530 VV 16.40
8 1,1,1-TCA 12.0 14.615 -0.005 148739 T 13.35
°CCL4 1.7 15.018 0.013 25863 T 731.60

0.0 15.791 559534 T 1 1 . 1 5
. CE 93.9 17.674 0.004 1470400 VV 11.35
BR2CLCH 0.2 18.450 0.090 1727 T ? 1.30

13 PCE 1.1 23.461 0.051 13-353 B B 14. i35

TOTALS: 1533.6 0.165 23192000

GROUP* RESULT



IART SPEED 0.0 CM/MIN'TEN: 32 ZERO: 5% 1 MIN/TICK
EED 0.0 CM/MIN

ZERO: 5% 1 MIN/TICK
:T

;H2CL2 _'

I"> 1-DCE_) 9.937

T-l ,2-DCE^-——————————————————-———'—————————————————————————1 1 .934

.r, 1 , 1 - T4r£ 14.665
15.839

17.713

2.CE —
FINAI : 22£

23.467

ITLE: VOLATILE ORGANIC ANALYSIS 16:40 30 "1AR 84

HANNEL NO: 2 SAMPLE: 369 SF1 1009 METHOD: 502.1

EAK PEAK RESULT TIME TIME uREA SEP Ml'2
NO NAME UG/L/ (MIN) OFFSET COUNTS CODE (5EC>

1 0"=0 1.371 5049 BB ? 13.00.
2 VC 125.3 3.714 -0.006 16265 BB 12.50
3 CH2CL2 59.7 7.059 0.049 6912 BB 15.55
4 1,1-DCE 52.7 9.937 0.047 3752 BB 22.90
5 C-1.2-DCE 2451.1 11.934 -0.006 327656 BB 11.50
6 1,1,1-TCA 13.2 14.665 0.045 1646 BB 15.10
7 0.0 15.333 5246 BB 13.00
8 TCE. 86.7 17.713 0.043 13575 BB 13.68

'QTALS: 2738.7 0.172 380101

ETECTED PKS: 9 REJECTED PKS: 1

: 1.00000 MULTIPLIER: 100.000

. 2.4 OFFSET: 350 300345

SAVED FILE: 6034

ERRORS:
RESOLUTION PEAK MISSING



CHART SPEED 0.0 CM/MIN
ATTF -32 ZERO: 5* 1 MIN/TICK

INJcZTT

"TH2CL2 /* 7.070
_ —! 7.957

>1-DCE=: 9i947

Tl .939

13.515
14.637
15.336

6 . 485

-PINAL:220

TITLE: VOLATILE ORGANIC nNALYSIS 15:46 30 "1AR 84

3HANNEL HO: 2 SAMPLE: 368 SF1 1005 METHOD: 502.1

PEAK RESULT TIME TIME AREA SEP Wl/2
NO NAME UG/L (MIN,> OFFSET COUNTS CODE (SEC)

1 0.0 1.382 4369 BB ? 13.30
2VC 153>. 8 3.730 0.010 19966 BV 12.80
3 0.0 4.171 1541 VB ? 23.60
4 CH2CL2 130.2 7.070 0.060 15032 BV 14.60
5 0.0 7.957 900 T ? 26.10
6 0.0 9.247 2906 VV ? 52.10
7 1,1-DCE 23.1 9.947 0.057 1646 VV ? 11.30
8 C-1.2-DCE 3042.2 11.939 -0.001 406672 BV ? 3.70
9 1,1,1-TCA 24.5 14.637 0.067 3043 T ? 29.40
10" " 0.0 15.836 11353 T 12.65
11 0.0 16.435 1310 T ?103.70
12 TCE 89.5 17.719 0.049 14011 T 13.65

TOTALS: 3463.3 0.242 483304

'-D PKS: 15 REJECTED PKS: 3

DIVISOR: 1.00000 MULT!°LIEP: 1 OO . OOO

QISE: 2.4 OFFSET: 400 300348

ED FILE: 6033



•' • •'-'••-̂ -/Â '̂ .s-* •••-• -'̂.-iŷ ^̂*.*̂ .̂

RT SPEED 0.0 CM/MIN
EN: 32 ZERO: 5% I MIN/TICK
AT :, ' ̂ TETJT

*~ 1 .372

2CL2

15.786

E ___-————————————————————————— ~' ~——:—————— ——•* 17.673
2CLCH —jr-^18.478

19.837

E __f^ 23.455

NAL:220

LE: VOLATILE ORGANIC ANALYSIS 15:06 30 MAR 84

NNEL NO: 2 SAMPLE: 363 SF 1 1005 METHOD: 502.1

,K PEAK RESULT TIME TIME AREA SEP Wl/2
NAME UG/L (MII4) OFFSET COUNTS CODE (SEC;

1 0 . 0 1 . 372 3692 BB ? 14. 10
2 VC 161.4 3.730 0.010 209601Q BB 11.55
3 CH2CL2 0..8 7.062 0.052 8719 BB 14.45
4 0.<e •' 9.130 ' 36015 BV 12.90
5 1,1-DCE 14.1 9.368 -3.022 100482 VV 11.95
6 0.0 11.250 7436 VV 14.2.0
7 C-1.2-DCE 1489.4 11.946 0.006 19910300 VV 17.25
8 1,1,1-TCA 12.5 14.617 -0.003 155402 T 13.40
9 CCL4 1.8 15.015 0.015 27560 T ? 32.65
,0 0.0 15.736 877480 VV 11.00
i 1 TCE ' 103.8 17.673 0.003 1625700 VV 11.85
12 BR2CLCH 0.3 18.473' 0.118 2700 T ? 7.80
.3 PCE 1.4 23.455 0.045 22445 BV 14.45

TALS: 1785.5 0.224 24873900

RESULT

TECTED PKS: 16 REJECTED PKS: 3 ' 30034?

/ISOR: 1.00000 MULTIPLIER: 1 . 0O000

ISE: 2.4 OFFSET: 375



- * * * P . M « * Wi»l\ W • «JxQ i I I i I -iX | J l^ N

~ ' —— " XE:NONE

-WI:32
~T> 1-DCE^ 9.945

13.688
1 > 1-T-&TJ? 14.674

15.830

17.7-14

_ER3CH —
-UI : 6 4 —

-FINAL:2.T

21 .347

ITLti VOLATILE ORGANIC ANnLYSIS 14:32 30 MAR 84

HANNEL NO: 2 SAMPLE: 367 SF1 1002 METHOD: 502.1

EAK PEAK RESULT TIME TIME AREA SEP M 1 /2
NO NAME UG/L (MIN) OFFSET COUNTS CODE ' (SEC.)

1 0.0 1.377 6905 BB ? 13 . 10
2 VC 163.3 3.724 0.004 21202 BV 12.45
3 0.0 4.126 9 4 1 V V ^
4 0.0 4.262 1153 VB?
5 CH2CL2 38.2 7.050 0.040 10214 BV 15.60
6 0.0 7.525 4119 VB ? 50.60
7 1,1-DCE 23.4 9.945 0.055 1667 BB 13.55
8 C-1.2-DCE 3377. .1 11.935 -0.005 451433 BV 11.50
9 1,1,1-TCA. 14.$' 14.674 0.054 1765 T 720.95
IS 0.0 15.330 14972 T 12.30
11 TCE 35.1 17.714 0.044 13331 T 12.75
12 0.0 21.347 1 1 1 4 BB ? 54.60
13 0.0 25.034 1419 BB 27.60

TALS: 3751.3 0.192 530235

:TECTED PKS: 14 REJECTED PKS: i
VISOR: 1.00000 MULTIPLIER: 1Q0.000

ISE: 2.4 OFFSET: 403

_E: 6031

RORS:
RESOLUTION PEAK MISSING

TES:
HECD R: 100 -'TEMP: 8 15 4C-'5 ML SAMPLE BY ALS
FILE TEMPORARILY SnVED ON DISC NO. 44



HART SPEED 0.0 CM/MIN
iTTEN: 32 ZERO: 5?o 1 M I N / T I C K

' 3.742

L3FCH ..-.—:=======̂ __i_
T, 1-DCE_^. —— ' 9.870

OVR ~ 11.233

-4-,i,l-TCA ==*•——————— -————— 14.614
-CL2BRCH - — — — — —————————————————————— ' 15.732

— ——•
-BR2CLCH —^ 18.463

f. 19 . 843

. 17.6Sg

-H.CE ——f~^ 23.451
-FINAL:220 .

TITLE: VOLATILE ORGANIC ANALYSIS 13:55 30 -IAR 84
:HANNEL NO: 2 SAMPLE: 367 SFI 1002 METHOD: 502.1
>EAK PEAK RESULT TIME TIME AREA SEP Ml/2
NO NAME UG/L CMIN; OFFSET COUNTS CODE (SEC)

1 0.0 1.364 3432 BB ? 12.10
2 VC 130.7 3.742 0.022 2346830 BV 11.35
3 CH2CL2 0.8 7.062 0.052 3931 T 18.00
4 0.0 9.185 27376 BV 13.05
5 1,1-DCE 1£.6 9.870 -0.020 96955 VV 11.93
6 0.. 0 1 1 . 238 7239 VV 1 1 . 75
7 C-1.2-DCE 1540.0 11.933 -0.007 20536600 VV 17.35
8 1, 1 , 1 - T C A 11.4 14.614 -0.006 142153 T 13.35
9CCL4 1.4 15.018 0.018 21776 T ?33.45
10 0.0 15.782 1192030 VV 11.00
11 TCE 102.1 17.669 -0.001 1593270 VV 11.30
12 .BR2CLCH 0.4 13.468 0.108 3794 T ? 9.30
13 PCE 1.3 23.451 0.041 21720 BB 13.60

TOTALS: 1851.7 0.207 26057100

_ROUn* RESULT
0.4

tTED PKS: 16 REJECTED PKS: 3 300349
DIVISOR: 1.30030 MULTIPLIER: 1.30000

2.4 OFFSET: 371

FILE: 6030



SPEED 0.0 CM/MIN
32 ZERO: 5% 1 MIN/TICK

i-DCE

3.724

-*DC OVR

1,1-TCA ^ _ ^ - = g — — — — — — — — 1 4 . 6 1 7
-C-L2BRCH . ___——————————————————————————— ——' 15.782

-*CE _ _ . — — — _ _ _ _ _ _ _ _ _ _ _ _ — — —— —— = 17.676
-BR2CLCH —F^ 13.460

~BR3CH

-ECE
—fJmL

•

TITLE: VOLATILE ORGANIC ANALYSIS 13:06 30 MAR 84
:HANNEL NO: 2 SAMPLE; 366 SFI 1000 METHOD: 502.1
3EAK PEAK RESULJ TIME TIME AREA SEP M1 '2
NO NAME UG/L (MIN< OFFSET COUNTS CODE (SECJ

1 0-0 1.344 1288 BB ? 11.70
2 0.0 3.724 3261410 BV 11.35
3 0.0 6.189 1361 T ? 6.70
4 CH2CL2 1.7 7.035 0.025 19615 T ? 14.90
5 0.0 7.739 2 0 9 7 T ? 31.10
6 0.0 8.637 8 6 8 T ?28.10
7 0.0 9.133 38228 T ? 10.45
8 1,1-DCE 18.4 9.870 -0.020 131095 T 12.05
9 0.0 11.240 12113 T 13.70
10 C-1.2-DCE 1632.5 11.946 0.006 21322900 VV 18.8-5
11 1 , 1 . 1 - T C A 12.9 14.617 -0.003 1633-63 T 14.05
12 CCL4 1.4 15.006 0.006 21304 T ? 31.40
13 0.0 15.782 2675150 VV 10.90

E 119.9 17.676 3.006 1376910 VV 11.90
2CLCH 0.7 18.460 0.100 6526 T ? 10.50

=(R3Cri 3.3 21.107 0.007 1345 T ? 27.40
17 0.0 21.529 2 13 6 T
18 PCE 2.0 23.443 0.039 33694 T

'OTALS: 1739.8 0.166 30063500



SPEED 0.0 CM/MIN
32 ZERO: 5* 1 MIN/TICK

. tINJECTb : 0 . 4.
1 .348

11.33.

TITLE: VOLATILE ORGANIC ANALYSIS 12:24 30 MAR 84

CHANNEL NO: 2 SAMPLE: 366 SF_. 1000 METHOD: 502.1

PEAK PEAK RESULT TIME TIME AREA SEP Ml/2
NO NAME UG&I-- (MIN) OFFSET COUNTS CODE (SEC)

1 0.0 1.348 3785 BB ? 12.00
2 VC 230.9 3.621 0.031 29982 BV 11.23
3 0.0 4.102 1912 VB ?
4CH2CL2 80.1 7.014 0.004 9280 BV 14.95
5 0.0 7.615 1533 VV ? 29.80
6 0.0 7.830 1649 VV ? 29.80
7 3.0 8.803 2599 VV ? 53.20
"8 ' 3.0 9.190 2998 VV ? 16 . 40
9 1.1-DCE 429.6 9.875 -0.015 33578 VV ? 10.25
10 C-1.2-DCE 4412.4 11.939 -0.001 589828 VV 11.73
11 1,1,1-TCA 27.5 14.644 0.024 3421 T ? 20.75
12 0.0 15.843 9739 T 13.20
13 0.0 17.196 2626 T ? 14.03

TCE 122.4 17.720 3.050 19172 T ? 13.35
BR3CH 48.0 20.977 -0.123 2440 BV 7139.15

o PCE 17.8 27 -l->\ '3.3C1 2935 A3-v «^ (»2£ . 2 3

£_OTALS: 5363.7 0.031 714477
ro
GROUP* RESULT

1 48.0



:8-rJ3———

J 3 6 2

-STATE
3.539

TITLE: VOLATILE ORGANIC ANALYSIS 12:05 30 MAR 84

CHANNEL NO: 2 SAMPLE: VC METHOD: 502.1

PEAK PEAK RESULT TIME TIME AREA SEP Wl/2
NO NAME FACTOR (MIN) OFFSET COUNTS CODE (SEC)

1 1.362 3451 BB ? 14.30
2 3.539 324632 BB 10.35

TOTALS: - 328383

DETECTED .PKS: 2 REJECTED PKS: 0
STD: i.00000

NOISE: 1.2 OFFSET: 326

SAVED FILE: 6027

ERRORS:
RESOLUTION PEAK MISSING

*,nCD R : 10Q/TEMP : 8 15 "C/5 ML 'SAMPLE BY HLS
FILE TEMPORARILY SAVED ON DISC 140. 44

RECALC
TITLE: VOLATILE ORGANIC nNALYSIS 12:05 30 .1riR 84

CHANNEL NO: 2 SAMPLE: VC METHOD: 502.1

PEAK PEAK RESULT TIME TIME AREA SEP W1'2
it) NO NAME FACTOR (MIN'i OFFSET COUNTS CODE (SEC)

1 1.362 3451 BB ? 14.30
S 2 3.589 . 324632 BB 13.35

* TOTALS: 323083
UlI
I DETECTED PKS: 2 REJECTED PKS: Q
T
S AH ~TD: 1 .00000

e: 1.2 OFFSET: 326' '

£ ERRORS:
5 RESOLUTION PEAK MISSING<j»
(2 NOTES:
^ HECD R : 133/TEMP : 8 1 5 0i..V5 ML SAMPLE BY nLS

c- r . IT TtTMD n o ~. o r i •/ c- •> • • r >-i n > i r. i <~,- > i -> i .



•CHART SPEED 0.0 CM/MIN
i MIN/TICKATTEN: 32 ZERO: 5%

1,1-TCA
-CL3BRCH

12.552

23.432

TITLE: VOLATILE ORGANIC ANALYSIS 1 1 : 1 9 33 MAR 84
CO
CDHANNEL NO: 2 SAMPLE: HIGH QC METHOD: 502.1

PEAK PEAK RESULT TIME TIME AREA SEP Ml/2
NO NAME UG/L CM IN) OFFSET COUNTS CODE (SEC)

1 0.0 1.352 2718 BB 7 1 1 . 6 9
2 CH2CL2 1.4 7.039 0.029 16470 BB 14.90
3 CHCL3 75.9 12.552 -0.003 1337710 BV 11.65
4 1,2-DCA 18.7 13.276 0.306 230031 VV 12.75
5 1,1,1-TCA 3.7 14.620 0.000 108725 VV 12.35
6 CCL4 15,. 5 15.036 0. 006 240469 VV 12.60
7 CL2BRCH 1 T. 6 15.542 3.002 175349 VB 12.33
8 TCE 18.1 17.693 3.323 157463 BV 12.30
9BR2CLCH 10.4 13.389 3.329 96725 VV 13.65
10 BR3CH 16.2 21.137 0.037 82239 BV 13.45
11 PCE 8.9 23.432 0.022 1464^5 BV 12.65

TOTALS: 173.4 3.146 2644070

GROUP* RESULT
1 1 15.1

DETECTED PKS: 16 REJECTED PKS: 5

OR: 1.00000 MULTIPLIER: 1.03000

uLUT.0.1. 1.7. 300353

NOISE: 1.2 OFFSET: 325

§)SAVED FILE: 6326

S ERRORS:



;HART SPEED 0.0 CM/MIN[TTEN: 32 ZERO: 5* 1 MIN/TICK
359

"TH2CL2
•̂M

—T: 1-DCE
—

- ,.... .._, 6
f 3.391

/~~* —— 1 1 . 132 ————————————
_£.nm 7 — — - - ̂ —— = ————————————————————————————————————— ,
_J_.2-DCA ^-— - —— ————————————————————————————————————————————————————————— ' 1
— 1-,1,1-TCA ————————————————————————— I i
— &L2BRCH

.992

.859

I • 5i

4. 63
5 5 '^

/

_BR2CLCH

BR3CH "^___________—————————————————— " 21.10'

- _ _ _ _ _ _ _ _ _ - = ' 23.42!
INAL:220 /

| TITLE-: VOLATILE ORGANIC AN ML I'S I S 9:46 30 ."IrtR 84

^CHANNEL NO: 2 SAMPLE: VOA MIX METHOD: 532.I
6
..PEAK PEAK RESULT TIME" TIME ' AREA SEP Ml/2
j NO NAME FACTOR (M I N; OFFSET COUNTS CODE . (SEC;
§ 1 1.359 4269 BB ? 12.53

2 CH2CL2 3.858281 6.992 -3.018 1165123 BV 12.65
3 1,1-DCE ' 1.409123 9.35S' -0.031 709663 BV 11.30
4 C-1.2-DCE 0.746249 11.922 -3.013 1340033 VV 11.75
5 CHCL3 0.543.533 12.549 -3.011 1822380 VV 11.73
6 1,2-DCA 0.729752 13.263 -0.3.17 1370330 VV 11.70
7 1,1,1-TCA 0.812087 14.636 -0.014 1231403 VV 12.43
3CCL4 3.653322 14.994 -3.006 1533640 VV 12.65
9 CL2BRCH 0.708476 15.526 -3.314 1411433 VV 12.05
13 TCE 0.639708U 17.678 -8.012 1563210 VV 11.85
11 BR2CLCH 0.952150 18.369 -3.011 1053260 VV 12.45
12 20.549 2556 T ? 21.20
13 BR3CH 1.551950 21.137 -3.023 644349 VV ? 13.75
14-PCE 0.601730U 23.423 -0.007 1661743 VB 12.60

TOTALS: -0.182 15507433

iSoL

DETECTED PKS: 16 REJECTED PKS: 2

): 1 . 00000

RESOLUTION: 3.94
OISE: 1.2 OFFSET: 306 300354

VED FILE: 6324

OPS:
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NUS CORPORA TION TELECON NOTE

rCONTROL NO: DATE: TIME:

DISTRIBUTION:

BETWEEN: «/ PHONE:

AND: r

(NUS)

DISCUSSION:

L̂

/"*+.
&

x-r

ACTION ITEMS: (_/

MJS067 RP."S?OOS3I AR300359
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Tlai

HAZARDOUS WASTE INSPECTION REPORT
Generators - Part A

•>> VN-' ?NAor inspection ___ i~>~ X*. -1 ' Time start lC'J> 7> Time finish

Tarns of inspector
-*.»- A

Company, installation name- j\tA£Tfe.U. —

Location

Name of responsible official

_ Vp
Mailing

Area code .md phone no.

Kama of poi-uon interviewed VUfULI.liN \AN^

Title

'ling acMror.s (if different from above)

ea code .,nd phone no. ll " ̂ XX- "Vt7 1

1. Current waste handling n-sthod:

a- ÎT On-site /~~7 treatment; f~J storage. jT~f disposal

-̂ /.Tl" On-site 7~~7 use, /~7 reuse, /~7 recycle, /~7 reclaim

c- j!̂i~ Off-site /V/ treatment, /N..V storage, Av disposal

-̂ /H" Off-site /~7 use, /I7 reuse, /~7 recycle, /~7 reclair

2. /..-..ount v.f hazardous v.'aste. produced:

a- _.. ^-- \ SL(7_________ kg./î o.

b-

- T̂ /pes .-•; haxardous waste produced by Hazardous vrastc Number: '

h.: ' ..7<!o'jr: wastes transported off-site by the gencratpr? /v7 Yes /7/ t-.o

300361



'nits of inspection 3-1^ ~S4______ Identification number P/JDlfl 3..̂  I.q75. ,• . - * _____-————-

• 'c '-y____ (Mp̂ v.n'̂ pAS.rL'j_______Municipality

[ 1
i______:_____[ KlS ^A^-l i^lT-1____^ 14 /^MfiU_ iyi/>AMTlTti C?̂ rM &r̂ 4 p.../̂ ~

fe jVtec£5SA£H "T? (IcKAlAJ u) to

o

û - (C
™"

T59

A

OFF ^rrt SouO.Ce/,

Vis fsû ê Tfeb T44A-T A fcs)\evo r)f ̂ x€ f •' ~ 2

Y

This inspection report is official noLification that a representative of tho Department: of
nnvironr.'-.intal }t'j5ource.s, Bureau of Solid Waste ManacjeiHynt., inspected the above installatior;
The fiiidinas of this inspection arc ̂ ;hovm in this report. 7.ny violation'; v;hich were uncovc
during the. insiJccLion fire indicated. Violation?; may also be tlir.covc.roc". upo.'i cxci.niv_ition of
results of laboratory analyses and review of Dc-pcii: linen t record:;. Notification will ba fort
coding, conflr;-.iiiy any violations indicated heroin and listing ;my aclclitionnl violationr.;.

n Inter.viewed (fjicjM.nturc) (/MAlw^^ 0̂ '. lAJ/^\t •;T/iM?-'£.T&(̂ - Date

pector (signature) _ [ )]s.ilVl/Ĉ  _______________ Date ___

"~— ————" 30036
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: V

____ ___ "'•:•.$'^ **£.Si'1?K-'y|r ̂'•̂s£-*'X̂i-.̂ ê ^̂ l̂̂ ^

:ion
of Hazardous Waste

This package-fit a complete reprint of the EPA regulations
identifying and listing hazardous waste that were promul-
feted under Section 3001 of the Resource Conservation
and Recovery Act (RCRA) on May 19, 1980. If yo_ need'
a copŷ ef 4fte preamble discussion to this regulatiorror a
copy of other regulations for hazardous waste management
that wer» promulgated under Subtitle C of RCRA pleas*
contact:

Mr. Ed Cox
U.S. Environmental Protection Agency
P.O. BWg. B
Oatton and Liberty Streets
Dock 14
Cincinnati. Ohio 45214
(51 3> 984-5362

300364
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Fpjtfgf R<>gfart»f / Vot. 45, No. 98 / Monday. May 19. 1980 / Rules and Regulations 33122

S 261.23 Characteristic of reactivity. T«U4» i.-Hjitmum Conc-mtratkMi of
Conl«i..n«nt»forC.wr.M.te.1-.tleofEI»To...e«»-a A solid waste exhibits the Continue

d»™teristic of reactivity if a ..... _ _ . __
. .̂entaî e sample of the waste ha» EPA -
chemical changes ana, . . * * * . ' . . any of the following properties: Hazardous com«m«»n!bum. so vigorously arvd patently that (ij ̂  ̂  ̂^ ^^ ^
is creates a "az«™- rnm..res.ed ... aa undergoes violent change withoutaa

d , -,„ * ,j rmined bv the test methods (2) It reacts violently with water. oooe ..... . c**«um ,0
dSedintUtregulationor (3) It forms potentially explosive ™ • • - - gy- ... so

test methods approved by the mixtures with water. DOOS M«c_y 02
!S a«UO and (4) When mixed with water, i. go- ------.-. -j* - - ----- - - j.

generates toxic gases, vapors or fumes 0012 ......... En**, 11,2.3.4 .10.10- 002
(4)!...anoxidizerasdefmedin49 in a quantity sufficient to present a ^̂ ^̂

rj.0173151 danger to human health or the «*.»££.. °W «do.
(b} A solid waste that exhibits the environment. ...... 00.3 û .̂ TsT"1̂ ' 04

characteristic of ignitability. but is not (5) It is a cyanide or sulfide bearing ""---•- ljr̂ ^̂ ant,
listed as a hazardous waste in Subpart waste which, when exposed to pH ...KSSTi i 100
D hasto EPA Hazardous Waste conditions between 2 and 12.5. can »'«••• "ST̂ ip-
M «K_. nf nnm generate toxic gases, vapors or fumes in n-»moxyixvtnyi.«WKw«>
Number oi uwi. a quantity sufficient to present a danger °°15 " --- T<?SS °5_
} 2C1J3 Cbaraettrtatic of oorro«Jvlty. to human health or the environment. c»mp(.tn,. s
(a}As«W waste exhibits the (6) It is capable of detonation or .̂̂  2̂ 0*1̂ . 100

chaimct-MMtic of coirosivity if a explosive reaction if it is subjected to a ' o«ntoro.*wno«y»c.n1c
representative sample of the waste has strong initiating source or if heated 2 4*??P s*,« ,2 ., s ,o
either of the following properties: under confinement. 'Tne.*ifoph«noi.yixo.i««e
(1) It is aqueous and has a pH less (7) It is readily capable of detonation »°a'

than or equal to 2 or greater than or or explosive decomposition or reaction " --••••- — -- - y
equal to 12.5, as determined by a pH at standard temperature and pressure.
meter using either the test method {«? R is a forbidden explosive as Subpart D— Uota of Hazardous Waataa
specified in the "Test Methods for the defined in 49 CFR 173.51. or a Class A g «i an CUn»ni
Evaluation of Solid Waste. Physical/ explosive as defined in 49 CFR 173.53 or 5 Z"1-3" wntrai.
Chemical Methods" 2 (also described in a Class B explosive as defined in 49 CFR (a) A solid waste is a hazardous
"Methods for Analysis of Water and 173.88. waste if it is listed in this Subpart,
Waste*" EPA 600/4-79-020. March (b) A solid waste that exhibits the unless it has been excluded from this list
1979), or an equivalent test method characteristic of reactivity, but is not under § § 260.20 and 260.22.
approved by the Administrator under listed as a hazardous waste in Subpart (b) The Administrator will indicate his
the procedures set forth in i § 260.20 and D, has the EPA Hazardous Waste basis for listing the classes or types of
260.21. ~ . Number of D003. wastes listed in this Subpart by
(2) It is a liquid and corrodes steel .̂ ". ] employing one or more of the following

(SAE 1020} at a rate greater than 6.35-.̂  52«U« Charactertotte of EP Toxtetty. Hazard Codes:
mm (0.250- inch) per year at a test ' . ;" (a) A solid waste exhibits the ,gn,..Die w.,te m
temperature of 55°C (130 F) as characteristic of EP toxicity if. using the Co™*™ *•«• . . <c.
determined by the test method specified test methods descrjbed in Appendix II %$£ !££ SB
m NACE (National Association of or equivalent methods approved by the Acule Ha».«x.3 w«t. (H)
Corrosion Engineers) Standard TM-01- Administrator under the procedures set To"cvv»"' m
89 as standardized m •Test Method* forth jn 53 260.20 and 260.21, the extract Appendix VII identifies the constituent
for the Evaluation of Solid Waste. from a represen.ative sample of the which caused the Administrator to list
ttiysical/Uieniica. Method*, or an wagte contains any of the contaminants the waste as an EP Toxic Waste (E) or
equivalent test methodapproved by the iisted in Tabie , al a concentration equal Toxic Waste (T) in § § 261.31 and 261.32.
Admmistrator under tJwprocedures set to or greater than the respective value (c) Each hazardous waste listed in this
forth in il 280.M and 2BO..M. gjven in that Table. Where the waste Subpart is assigned an EPA Hazardous
(b) A solid waste that exbibitj the contains less than 0.5 percent filterable Waste Number which precedes the

characteristic of corronvity, but is not S0iid8t the waste itself, after filtering, is name of the waste. This number must be
listed as a hazardous waste in Subpart considered to be the extract for the used in complying with the notification
D, has the EPA Hazardous Waste purposes of this section. requirements of Section 3010 of the Act
Number of D002. (b) A solid waste that exhibits the and certain recordkeeping and reporting
—————— , . characteristic of EP toxicity, but is not requirements under Parts 262 through
'Thii doounent i* tvaii«ble from Solid Waste listed as a hazardous waste in Subpart 265 and Part 122 of this Chapter.

M wt"?̂  u|hEn*iJ?.nnl«H'i«l Proiection Agency. D, has the EPA Hazardous Waste (d) Certain of the hazardous wastes
^̂ S£ZZS£tt Number Tcifieud in Table ' which Iis«;d in § ,261-31 ? § T32 haveNitioui AiHciition of Comwiorj Engineer*. P.O. corresponds to the toxic contaminant exclusion limits that refer to

Box MS, iuty. Texai 774SO. causing it to be hazardous. i 261.5{c}(5).

300365
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§261.31 Hazardous wacte from nonspecific sources. '

Industry and EPA
hazardous waste No

Generic
F001 . . . . . . . .

F002 ..... ........ .

F003 .... . . . . . . .

foot
foot . .. .
F006
F007 ...... . . . . . ...
FOOS,... .. . . ..
fOO»................ . .. .. .....
F010.. .................... ..........
R)1 1
F012. ..... . ...........
F013. . . . .

F016......... .....

Hazardous waste

The spent halogenated solvents used in degreasing, tetracrvloroethyiene. tnchtoroethytene, metnvtene chloride, l,t.1-tnch4oroeth»._t. cvbon
teiracNoride. and tne chlorinated fluorocarbons. and sludges irom the recovery ol these sorxena n degmsng operations.

.. The spent halogenaied solvents, tetracrnoroelnylene. methylene chlonde. trichloroethylene, 1.t.1-lnchloroethane. cfuorobeniene, 1.1.2-
tnchloro-t.2.2-tnfi-ioroe.hane. o-dBhtorooenzene. tnchloroflucirometnane and the still bottoms Irom the recovery of thew servants.

The spent non-halogenated sorvents. rytene. acetone, ethyl acetate, ethyl benzene, ethyl ether, n-bufyl alcohol, cydohexwxine. and the it*
bonoms from the recovery ot these solvents

The spent non-halogenated sorvents. cresois and cr*sy*c acid, nitrobenzene, and the it* bonoms from the recovery of these solvents.. .......
The spent non.naiogenaied solvents, memanol. toluene, methyl eth)rl ketone, methyl tsobutyl ketone, carbon d-SUfMe. isobutantK, pyw*r»
and the still bonoms Irom the recovery of these solvents

. Guench_ng wastewater treatment sludges from metal heat treating operations.. ,.....-,........_.„.,....,..._..„...... __ . __ .... __ _._ „ _ ....„,...

Heard code

m
(T)

(T)

(T)
<B.T)
CH.T)
(R. T)
(B-T)

(T)
(T)
.m
(T)

§261.32 Hazardous waste from specific sources.

Industry and EPA
hazardous waste No

Wood Preservation KOOl
Inorganic Pigments

K002.
K003 .
KOOl
KOO6
KOOS
K007
KOOB .

Organc Chemicals
KOOS ..
K010
K011
K012
K013
K014
K015 ..
K01«
KOI 7
KOI 8
K019 . , .
K020
K021
K022
K023
K024
K025
MX , .
K027
K028
K029
K030 , .. ., ,.

Pesticides
K031. .
K032. ..... . ..
K033 , , , . , ,
K034 .............. ____ ..........
K035

K037 ... . .. ............. ......
Koaa. ........... ..... .....
K038 ,

K042.......... . ... .....
K043 ,. .

Explosive-:
K044 . , .... ...
K045 .. , .
K04fJ. .... . ,

Petroleum Refining:
K04S....... ....... .,..,. ....... ......
-K04B. ...... .... ... ..........
K050. .. ........ .,,.. . . . . .....
KOS1 ... ...
KOS-t- ..... . . .... .... ........

Leather Tanning Fmhmg.

Hazardous waste

Bonom _«dtment sludge from the treatment of wastewaters from wood preserving prgceues tbat use creosote and/or pentachlorophenol

wastewater treatment sludge from the production ol chrome yellow and orange pigments ., . ... . . ..........
Witstewater treatment sludge Irom the production ot motybdate orange pigments . . . .... . . . . . ..... .......

Wastewater treatment sludge from the production of chrome green pigments ... -._.. .*: . . , .'-1' . ....
Wastewater treatment sludge from the production of chrome oiide green pigments (anhydrous and hydrated) . — ........
Wastewater treatment sludge trom the production of iron blue pigments ....... . ...... . . ,,.......„„
Own residue from the production ot chrome oxide green pigments . .......................... .,,...., ........... .. _ .... . , ~̂ ' ............

Distillation bonoms from the production of acetaldenyde trom ethylene . . . . . . . . . . ........
Distillation side cuts from the production ol acetaldenyde Irom ethyiene . . . . . . . ... . . . . .
Bottom stream irom me wastewater stnpper tn the production of acryionitnie
Stiff bonoms from the final punfication of acrytonrmie tn the production of acryionitnie
Bottom stream from the acetonttnie column in the production of acrylonitnfe . . . . . .
Bottoms from the acetromtnle punfication column in the production of acryiortitnie ,. ......... . ,

. S-HI bonoms trom the distillation of benzyl chlonde ...... . . . . .
Heavy ends or distillation residues Irom the production ol carbon tetrachionde , . . ...
Heavy ends (SMI bottoms) from the punfication column in the production of epicnforohvdnn . .... ...... . ,. .... . , ..

, Hea'/y ends from fractionation in ethyl chtonde production ........ . ...... . . . .
Heavy ends from the distillation of ethytene dtchtonde in etnylene dichlonde production. .... ... .... . ....... .. .....
Heavy ends trom the distillation ol vmyt chloride m vinyl chlonde monomer production ..... .. .... , ..... .......
Aqueous spent antimony catalyst waste from fiuoromethanes production ....... .... ...... - - ' . . ...
Distillation bottom tars from the production ol phenol/acetone from cumene . '. . . .,.,.,, , . , ...................
OsM-ston light ends from the production ot pnthakc anhydride from naphthalene . . ... ..... .....
Distj-latjon bottoms from the production of pfirhjhc anhydride irom naphthalene . . . . . . . .
Oisnttation bottoms from me production of nitrobenzene by the nitration of Benzene . . ... ...... .......
Stnpong still tans from the production of metfiyl ethyl pyndmes .. , .......... . . . . . . . ...
Centrifuge residue from toluene dusocyanate production . .. ......
Spent catalyst from the hydrochicxinator reactor tn the production of 1,1 1 -trichloroethane . , . . . .
Waste Irom the product stream stripper m the production ol 1.1, i -tnchloroefhane .. . ........
Column bonoms or heavy ends from the combined production ol tncnioroetrtyiene and percnwroetnytene . • . ..

By-products salts generated in the production of MSMA and cacodyie acid ....... .. ... .
Waatowater treatment sludge from the production of chkxdane ... . ...... . . . . . . ... ..............

.. Filter sotatt from the Ntratnn of nexachtorocyciopentaC-ene m the production of chtordane . . . . . . . . . , ...............

... SM tunoms trom toluene reclamation d-sWaton in the production of dtsulfoton . . . . . . . . . . . . . . . . ................

... Finer cake frum &_» filtration of dwthytphosphorodithonc acid m the production of phorate .. ......... . ............ ....... _ „„.,.-,..,.. _ ..

. Heevy enos or distidation residues Irom tne drtWlabon of tetrachKxobanzene m the production of Z.4.5.T.... ... . .... . ... ... .... ...............
2.6-Oicmprophenoi waste from the production of 2.4-D .............. ........ ,. .. . .......................... ........

Wa*t*«ater treatment sludges from the manufacturing and processing ol explosives .... .. . . . . . . . . . .„.,.„„ — ....
Spent carbon from the treatment of wastewater containing explosives . . . . . ... ............

... Dissolved ar notation (OAF) float from the petroleum refining industry ... . . ............... .......
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MIGRATION AND DEGRADATION PATTERNS

OF VOLATILE ORGANIC COMPOUNDS
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Warzyn Engineering Inc.
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«• INTRODUCTION js disregarded, since it is a commonly used solvent, p
Volatile organic priority pollutants have been detected in degradation product and common laboratory contimina

0. fTOundwatci all across she country. These compounds, widely used phasis u placed on the ethene and ethane series because the
.Y as solvents, are considered environmentally mobile and persistent. ambiguity in the assignment of parent and breakdown p

Improved analytical methods using gas chromotography and/or The *n««robic breakdown sequence for the chlorinated eth«
„ mass spectroscopy now allow their detection at extremely low ethanes via reductive halogenation is shown below:

levels. The presence of the synthetic organics in groundwater coupl- Chlorinated Ethenes "
_,. ed with an improved ability to detect them has resulted in increas-
;i ing numbers of contamination investigations. C,I CI c(,_.i.2, CI

Biodegradation is not typically an integral pan of today's T f
groundwater investigations. There is considerable controversy r.tr«hio««HMe, —TH«»ioMMe*. —.riM-i.z.. -»««»i <*«"
regarding whether degradation is an important factor in determin- r«•/..>, .*«./£ s+̂ /cS M-I
ing the fate of the chlorinated volatile organic priority pollutant. ' dUhiora«tnen«
Increasing evidence indicates chlorinated solvents can be detfttfBd

fCMModb '̂i* MQccMrjMsun̂ wfan.- tmmt" •DdtttMM/icdaKtkMi. ttfftt Chlorinated Ethanes
tuti, it ictt tkaft 9.2SV. The sequential remov*} of>«kferiae atom!
froca ialofeatctd ̂  ud 2 carbon aliphatic coapouacU nsults fc f1 J'
fotmation of other volatile, chlorinated priority pollutants whi* ...,.-r><cnior..«tmrn2
caf be detected during investigations of solvent contamination.1*3 ,

In this paper, the authors present data from a variety of sites hav- /
ing documented chlorinated solvents contamination. Three types of
sites were selected to illustrate breakdown patterns which may 1- Research indicates substantial degradation.
develop as a result of diverse environmental conditions. DtU fny 2. Research indicates degradauon is slow. 4
landfUls are presented to demonstrate prcscnce_0̂ M-9ndKM-.r̂ A9-
ducts in biologically active **»errsM£8f»4fi*eam. Two solvent In w°rfc performed at the Florida International Univer:
recovery facilities which handle both chlorinated and non- Parsons, Wood and DeMarco.1 triodegradation of
chlorinated solvents showed similar migration and degradation pat- trichJoroethene or tetrachloroetheoe produced higher cone
terns. Finally, an industrial site with no apparent degradation tions of cis- 1,2-dichlorethene when comp«M-tt»»JM tt«flf-fa
demonstrates conditions in which reductive dehalogenation may Trans-!,2-Dichioroethene is a priority pollutant and has a
not be a primary degradation mechanism. allowed concentration in driniicg water (272 rt/I) than tt
Research data indicates chlorinated solvents have varying rates isomer (400 ̂f/I).' USEPA's rationale for selection of the

of breakdown. The daorwtre therefore evaluated for a dominance isomer as the priority pollutant was based on the availability
of compounds which stow- tonger half-lives, including t,2-df- analytical standard."
chloroethenes and vinyl chloridfc." DATA PRESENTATION
BACKGROUND In tjje authors' first attempts to correlate the ethene break
For purposes of this evaluation, selected compounds were series with data from contaminated sites, it became apparen

designated as "parent" compounds based on their widespread use tne dominant dichloroethene compound detected was trans-1
and/or known presence at these specific sites. They include chlorethene. The cis-isomer is not a priority pollutant
methylene chloride, 1.1,1 -trichloroethane, trichlorethene and tetra- therefore, is not mentioned in the methods for analysis o
chloroethene. • volatile organic priority pollutants using Method 601 or Me
Breakdown products are designated as compounds which would 624.

result from reductive dehalogenation of these parent compounds These methods recommend the use o/ - .sed o
and include dichloroethanes, chloroethane, dichloroethenes and SP 1000 on Carbopack B. T>-' >arate
vinyl chloride. For purposes of thii evaluation, methylene chloride ing the above columi
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the isomer pair will not be differentiated by mass spec- Ttfclt 2
' will subsequently be identified as the trans-isomer. iramUow. Pnrfvets Pram i* c———
theory wuVerified by the submitul of a standard mix ____________N««rl*»c«a T~**~

the isomer pair. „.,,,_.., th« H.. snH Solvent Contamination in
0 Si Noof Sample, *,h 50, Breakdown

*e
found by a USEPA contract Uboruory, but is the cis-isomer. They No-of Sample* with 50-75% Breakdown
have indicated that frequently they find the cis-isomer and. if con- Product* • 3
centrations are high, they occasionally find traces of the trans- No. of Samples with 75- 100% Breakdown
feomer. Products* S
Based on this information, the authors conclude that much of "" ————————————————————— • ———— :

what is typically reported as the trans-isomer, which is a priority '<££̂ *1̂ J?£Ẑ  "d **lcre" "hla" "* "*""
pollutant, is in fact cis-l,2-dichloroethene. In the subsequent
evaluations, the authors will refer to these compounds as 1,2-di- {<J fmd ̂^̂  which m . ̂  otnduain ddtttol
0*»«thenes- It is unlikely that these compound* were the dominant
LaadJQb compounds at these sites based on site records, general p
Landfills which accept municipal waste have an anaerobic en- ^ £̂ '̂ £ Ê t?*̂  *' ?? ̂  *" ** <*

solvents, a number of volatile organic priority pollutants can be Sohremt Recovery Fadtttki
detected in the leachate. The analyses of five leachate samples from soiv-nt Tffmfrv
Site II which accepted both municipal and industrial waste, are
found in Table I. The site also received significant quantities of
hazardous and nonhazardous liquid wastes. Based on records of f..
waste ««pted. there is a dominance of "breakdown products" at £ ££ J£SS.*25 ?eSSS

"̂amount of breakdown products detected in groundwater at
two other sites where volatile organic contaminants have migrated
off-site is shown in Table 2. Site *7 is a small municipal landfill in a ^̂ Mi 3
sand and gravel environment imd Site 13 is a large clay-lined site Solmt Recovery She Geologial
which has accepted waste similar to Site #1. At these sites, the -
Authors have also documented a dominance of the breakdown pro- JIH i
ducts in groundwater downgradient from the waste disposal boun-
daries.
The purpose of presenting leachate data from these landfills is to inv.»i«*no-- ueo 1*3

demonstrate that in an anaerobic, high-organic matrix, one is likely o«oiofT *?""*•! *••* "** E1'?''.'.. "̂rtunvfty uBpaTMutc Mdreck uvulfiflf
vmlkr

T«W« 1 Hydrotoef Stuilo* frounihnur. 10ft. Tin iii|i|inni itr
Ltsdf.1 Lackatt, Site n ill_ma. u_xk ccaaniu pnmoT wnbdrvnl. D-i-

______ ___________ _ _____ _________________________ rnuiuap*! tquifcr I0-*to IQ-iffV
S*i«. )e

I _i_ 2 3 4 J_ The analytical data for the above sites are found in Tables 4 and
j 5. Both sites handled chlorinated and nonchlorinated solvents.
I -.,.or_n* «a—t runts High concentrations of both the chlorinated and nonchlorinaied
* 1 Tricnioretntnes NOj 68 no NO NO compounds were present near the on-site handling areas. The off-
* site contamination showed a dominance of the chlorinated com-
' 2 I'i-Sicniorottr.!... l'5i«o 2*2 lzi io io pounds. Nonchlorinated compounds detected were priority

CMoroetnint* "* NO 21 18160 NO pollutants. In cases where analyses were performed, the presence of
compounds like toluene and benzene were indicative of a much

... , higher concentration of other nonpriority pollutant hydrocarbons.
0 *""•"*"" At the Wisconsin site, dichlorethanes, dichlomhenes and vinyl

13 NO NO NO chloride were detected in significant concentrations in the ground-
Tricr.iaro«tr,ene xu ioo 62 NO NO wtteri jj^ compounda were not handled at the facility, and this

2 1,2-oioioroetnenes 3.200 990 <.so 150 NO « supponed by records of routine gas chromatographic analyses it
i.i-oicnioroetnene xo NO io to NO the recycling facility. Further evaluation failed to indicate the
vinyl CM on ae NO 120 59100 NO presence of other possible sources of the breakdown products. In-

formation was not available to evaluate this question at the Coa-
Other.tfoUtMe Prlor'ty Poll.it.jnU nectiCUt Site.

An evaluation was then performed to assess whether data from
"otuenr Cft'°rlde 2'co°S J" III 460 58 the« fadlities SnOW P»ttenis wnich WOUjd ** » resujt °f «Mer°biCa«n:en« ' NO jo 37 no 16 degradation. The evaluation includes an analysis of the percenuis
EtnyiBenzene .(t) 93 54 140 68 ' of breakdown products measured at the source and at a down-
i.2.0unior0promn«_______*Q 18 37 NO 10 gradient location.

i. Pim« cn-pou** j. NTS _<io ̂ ———————————————— To illustrate trends, the data have been summarized in Figure I.
2. BraUm Proaueu 4. All COOC-DU-IUOOI in 1.4/1 Results BT6 shOWfl fOf the pnOflty pOilUUHC IfljUyVJ fOf 1 Miff
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table wefl and piezometer located on-site that had the highest con- The figure shows the total volatile organic concentr,
centrations, as well as a downgradient water table well and detected at the above described well locations for both sides ais
piezometer. At both of the sites, primarily horizontal hydraulic percentage of breakdown products compared to the sum o!
gradients were observed during the hydrogeologica] assessment chlorinated ethanes and etheaes.
based on water level measurements. Elevated concentrations of Both of the sites exhibited high levels of chlorinated organic
contaminant* were anticipated at the downgradient water table lamination at the source. Nonchlorinated organics were also
wells. sent at the sources in high concentrations, providing a :

TaM-i4^^ chlorinated carbon source. These nonchlorinated organic c
;J*t?>gJ ̂_*ĵ *̂  ̂_. ^ pounds were present in highest concentrations at the water u

~~~~' ~ " At the Wisconsin site, a floating layer of fuel oil type material
detected at one well.
With distance downgradient from the source, the contamin

o..-sit. Q^iraditnt were detected at greater concentrations with depth even the
vn*3i tv MTvng •_____ ..•.•*»• e«i.»l»«*«»̂ *» ftr*9*t »•._._ .._̂.-. u__:___*_i *M___ __ .__*_--_ ___i

Miter Tiblt *t Otpth TibIt Depth
Chjorlnited Ethanes Source

groundwater flow was near horizontal. There are various expL
"*ttr ** tions for this phenomenon, including changing groundwater •

1 l.l.l-Trichloroethine NOj 3,700 260 NO

; l.l-Dlchloroetlumi 8.300 3,000 2.500 NO

Chlorinated Ethtnes

I T«tr«cnioro«tntni 2,900 NO 34 NO,
Tr1cr.loroetl.tne 39,000 330 NO NO

2 1,2-Olcnloroethenes 30,000 2,700 NO 4,300
l,l-01chlorotthtn« NO NO NO NO
Vinyl ch.or.dt NO 200 NO 2,700

Other SoUentt Otttettd

Hethj/ltnt Chloride 100.000 7.000 25 3,900
Ethylbenztne 12,000 440 NO 3.700
Toluent 34,000 5,100 NO 7,600

I. POT..! Cimyaum* J. NO — <10j.fi
2. Brmktlowi Product! 4. Afl Caucatnaaet tn is nA

TaMtS
Sotrnt Recovery OpenUlo«__

r •' Vehifc OriMk Prterttr Peetatsats Detected s<
Oi-StM tmt DSIHII.M--H 1-isan.ri: W__eoes_« SMs

On -SUt

4tS
WOP*-

sn t

tn
i PP

FIOM
DtKCTIQN

loot:.

Henltorlnf Wt
(typtc*!)

25 ppa 2S ppa
COMtCTICUT SITE

Mtll Scrtefl
(tjr*ic«i)

Source Do «qrj41e<it

Wtttr
W<ter TtBle Otpth Tjolt

CMorfniteij

500

OHECTIOH

3t
800 ppi 100 OP*

WISCONSIN SITE1.1,2,2-Tgtrichloroe.mne 19,QUO NOj NU NO
1,1.2-Tnchloroetn«n« NO NO NO 60
1.1, l-7r1cnloroe_n«ne 22.000 270.000 NO 20,000 «, Vtjua - «. Brt-Udown Producu p«*» Vita - Toul of til VoUnta Pnonty Poth

2 1,2-OUMoroetrune NO NO NU 230 Figure 1
l.l-oicnioroemne NO 6.200 NU 5,100 Anaerobic Breakdown P.tterns of Organic Materials '
Chloroetnine NU NO NO 90 •-«• —^

patterns, recharge or impermeable barriers which may-
4tg<. ethgnts hampered migration of contaminants to the water table w.

These parameters will be evaluated further with addita
i Tetricnloroetnent NO 22,000 NO 610 / j i - j u e. j- -i ui.1 Tricnioroetnene 63,000 25o!ooo NU i.ooo hydrogeologic study, where funding is available.

Other explanations include density effects, volatilization
2 1.2-oicnioroetnenes 30,000 8.7oo NO 47,000 selective degradation. It is well documented that chlorinated c

»in~?1 Ch!or"_."*"* NO NO HO 210 pounds will sink in the aquifer at the source when in excess o
solubility of water/ For subsequent density effects to be appt
in the contaminated groundwater where concentrations are Io

r SoUents Detected the overty density of that solution must be greater than th.
Hetnyiene Chionae 230,000 170,000 ND 20,000 background water quality. Preliminary calculations indicate th
Benzene 12.000 NO i:n 20 the concentrations measured at the sites, the density differ
Etnyioenzene J?t(i!2 ,H™° N° S3° would not be sufficient to account for sinking of the contanur
Toluene 100,000 42,000 NU 4 1UQ . .•u groundwater plumes.

———————————————————————————-——————. The USEPA had indicated that a primary environmental fat'
i, p*ttnt co-npou«_* i. NO — < to HA these compounds in aquatic systems wouid be volatilization.'
:. Bn-Udoi Produoi 4. AU Cocccarauo. « ia *\ tofj ̂^ affen voittiliZltJOn Of tllCSC COfflpOUnd* frOUJ a gTO
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..Mr system include: soil porosity and temperature, depth to water pooadl would mow re*ffly be co-oMUboBadfcthat M. „* .
uSte and the various solubilities of the compound! in water. aqttif«. .. .-•*••<*«.
Although it is recognizê  that some volatilization will occur, it u RECOMMENDATIONS
not expected to be a primary fate of organics at these ntei.
Selective degradation is presented u another potable explana- At sites where degradation is indicated, additional measurement,

tion for preferential toss of the cooitituenti at the water table welli. should be made to better understand the potential role ind̂ T
The biodegradation of chloriaaied compoundi may be affected by trolling mechanisms of biodegradation. This would include
the co-metabolism of other carbon sources. Solvent recovery measurement of the overall organic content in water or soil aod
operations can provide a ooocfal.ori.uted carbon source which tends measurements of oxidation reduction potential (Eh), oxygea coo-
to accumulate near the water table surface. These compounds are centration and plate counts of bacteria.11-12-11*14-" Demitr
typically not detected with distance from the source, due to rapid measurements of the contaminated groundwater will allow
breakdown and may be responsible for preferential loss of the clarification of potential density effects on migration pattens.
chlorinated compounds from the more shallow zone of the aquifer. During interpretation of the data, one can evaluate the presence of
The breakdown of the chlorinated compounds can occur rapidly breakdown products and the pattern of their occurrence in relation

in the presence of a nonchlorinated carbon source which promotes to the parent compounds. One should report "1.2-dichloro-
rapid co-metabolism to dehalogenate the chlorinated compounds. ethenes" without specifying the specific as- or trans-isomer, unUn
The data suggest that degradation continues to occur deeper in the that specific distinction can be made by the analytical laboratory
aquifer, perhaps at a slower rate. It is hoped that increased awareness of the condition! under
bdutrial Sit* which maximum degradation can occur wiU improve the approach
aammnm, m and substantially increase the conclusions which can be drawn from
For purposes of contrast with site* which have high levels of con- groundwater contamination investigations.

lamination and a substantial carbon source, the authors have REFEHENCIS
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1362 ETHYL 4-HYDROXY-3-MORPHOLINOMETHYLBENZOATE

SYNS: ETHYL-p-HYDROXYPHENYL KETONE
4-AETHYL-l-PHOSPHA-2,6,7- 4-ETHYL-2,6,7-TRIOXA-l- -jrfJM MTO«H #. TTH
TRIOXABICYCLO(2.2.2)OCTAN- PHCSPHAB1CYCLO(2.2.2)OCTANE- <-AS K̂ 1 'U7UZ N1USH ff. UM.
I-OXID (GERMAN) 1-oxiDE mf: CgHioOj1, mw:150.19

4-ETHYL-1-PHOSPHA-2.6.7- CVXIC
TRIOXABICYCLO(2.2.2)OCTAN.S.- SYNSt
1-OXIDE P-HYDROXYPHENYL-1-PROPA- . 4-HYDROXYPROPIOPHENONE

NONE P-OXYPROPIOPHENONE
TOXICITY DATA: 3 CODEN: H^HYDROXYPHENYL^I-PRO- PAROXYPROPIONE
orl-rat LD50:3080 ugAg ARTODN 35,149,76 I-ANONE P-PROPIONYLPHENOL
ihl-rat LC50:30mg/ra3/lH ARTODN 35,149,76 HYDROXYPROPIOPHENONE USAF EK-3302
slut-rat LD50= 50 mgAg ARTODN 35,149,76 P-HYDROXYPROPIOPHENONE
ipr-rat LD50: 960 ug/kg ARTODN 35,149,76 __ ̂ î .̂kT
ori-musLD50: 3550 ug/kg ARTODN 35,149,76 TOXICITY DATA: 3-2 CODEN:
ipr-mus LD50:l mg/kg SCIEAS 182,1135,73 ipr-rous LDSOUOO mg/kg NTK" AD277-..89
ivn-mus LDLo:500 ug/kg EJMCA5 13,207,78 scu-mus LDSOUIOO mg/kg ARZNAD 5.559,55
orl-dog LD50= 1 mgAg ARTODN 35,149,76 _ _. .,_._,_., lrto_ori-cat LD5o:s m̂ kg ARTODN 35,149,76 Reported in EPA TSCA Inventory, 1980.
orl-rbt LD50:5 rag/kg ARTODN 35,149,76 THR: HIGH ipf; MOD SCU.
orl-gpg LD50;2500 ug/kg ARTODN 35,149,76 Disaster Hazard: When heated to decomp it emits acrid
orl-hamLD50: 13 mg/kg ARTODN 35,149,76 smoke and fumes
orl-ckn LD50 = 75 mgAg ARTODN 35.149,76 SmOKC a"Q IUmCS-

THR: HIGH orl, ihl, skn, ipr, ivn. N-ETHYL-N-(3-HYDROXYPROPYL)
Disaster Hazard: When heated to decomp it emits tox NTTROSAMINE
fumes of POZ. CAS ̂  61734g81 NIOSH #: UB 5618000

ETHYL 4-HYDROXY-3-MORPHOLINOMETHYL- mf: CsH12NiO,-, mw: 132.19
BENZOATE TOXICITY DATA: CODEN:

NIOSH #: DH 2528000 mma-stt 15 umol/plate CNREA8 37,399,77
mf: C13H19N04; mw: 253.33 TH.R: MUT data. '
SYN: 4-HYDROXY-3-MORPHOLINOMETHYLBENZOIC ACID ETHYL ES- Disaster Hazard: When heated to decomp it emits tox
TER fumes of NO...

TOXICITY DATA: 2 CODEN:
orl-mus LDLo = 3000 mgAg ARZNAD 11,85.61 ETHYL HYPOCHLORITE
scu-mus LDLo:460 mgAg ARZNAD 11,85,61

THR: MOD orl, scu.
Disaster Hazard: When heated to decomp it emits tox THR,: Very unstab le.
fumes of NO Explosion Hazard: Self-explodes.

Incomp: Copper, light.
3-ETHYL-4-HYDROXY-l,2,5-OXADIAZOLE
mf: C,H6N202; mw: 114.10 ETHYLIDENE DICHLORIDE
Disaster Hazard: When heated to decomp it emits tox Cf™: 75343 NIOSH #: KI 0175000
fumes of NOX. mf: C2H4C12; mw: 98.96

Incomp: Sodium hydroxide. Colorless liquid, aromatic, ethereal odor, hot saccharine
ETHYLOn-HYDROXYPHENYL)
DIMETTHYLAMMONIUM HYDROXIDE

CAS RN: 473370 NIOSH #: BQ 5900000
mf: C10H19NO.HO; mw: 183.28 AETHYUDENCHLOR.D (OERMAK) U-D.CH-.Ô HTHAN
SVMS- CHLORINATED HYDROCHLORIC 1,1-DICHLOROETHANE

ETHER 1, 1-DICLOROETANO (r
EDROPHONIUM TENS.LON CHLORURE D'ETHYLIDENE ETHYLIDENE CHLORIDE

TOXICITY DATA: 3-2 CODEN: (FRENCH) NCi-c04535
orl-mus LD50:600 mgAg 27ZIAQ -.102,73 1,1-D!CHLOORETHAAN (DUTCH)
ipr-mus LD50: 37 mgAg 27ZIAQ -.102,73 CLORURO DI ETILIDENE (ITAL-
scu-mus LD50= 130 mgAg 27ZIAQ -.102,73 IAN)
ivn-mus LD50=9 mgAg 27ZIAQ -,102,73 TOXTfTTY DATA- 3 CODEN'
ivn-rbt LD50:29 mgAg 27ZIAQ ,102,73 ihl rat TCLo: 6000 ppm/7H (6-15D TXAPA9 28,452,74
THR: HIGH ivn, scu, ipr. MOD orl. See also ammonium Pre8) ,̂ „ 1 0 ,» 152 7*hvdroxide ihl-rat TCLo: 6000 ppm/(6-15D TXAPA9 28,452-'

J WAiVICt i , TCP

Disaster Hazard: When heated to decomp it emits tox Orl-̂ u» TDLo= 185 gmAg/78W- NCJTR*
fumes of NOX. I: ETA 66,78
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ETHYL IODIDE 1363

orl-mus TD= 1300 g«nAg/78W-I:ETA NCITR* NCI-CG-TR- 5-ETHYLIDENE-2-NORBORNENE
66,78

orl-rat LD50=725 mgAg HYSAAV 32,349,67 CAS RN: 16219753 NIOSH •#: RB 9450000

TLV: Air: 200 ppm DTLVS* 4,130,80. Toxicology Re- mf: C9Hl2; mw: 120'21
view: AIHAAP 40.A46.79; 27ZTAP 3,49,69. OSHA SYN: 5-ETHYHDENEBicYCLO(2.2.l)HEPT-2-ENE
Standard: Air: TWA 100 ppm (SCP-I) FEREAC TOXICITY DATA- 2 CODEN-
39,23540,74. NCI Carcinog;enesis Bioassay Completed; rtaf̂ t ̂  mg open ML'D UCDS»* 1 i/28/67
Results Indefinite: Mouse, Rat (NCITR* NCI-CG-TR- ihl-hmn TCLo = 6 ppm/30M = IRR TXAPA9 20,250,7 1
66,78). "NIOSH Manual of Analytical Methods" VOL orl-rmt LD50:2830 mgAg UCDS" 1 1/28/67
2 S123. NIOSH Current Intelligence Bulletin 27, 1978. «W-«t LC50=4000 PPm/4H AIHAAP 30.470,69
Reoorted in EPA TSCA Inventory 1980 EPA TSCA M~** LC»:1246 ppm/4H TXAPA9 20,250,71 .Keportea in tr A iSL-A inventory, î ey. trA iav,A M muj LC50:732 ̂ Ĥ TXAPM 20,250,71
8(a) Preliminary Assessment Information Proposed ihl-rbt LC50=3104 p̂ n/4H TXAPA9 20,250,71
Rule FERREAC 45,13646,80. skn-rbt LD50=9170 mgAg UCDS" 11/28/67

THR: An exper TER, ETA. MOD orl. Liver damage ml-gpg LC50=2896 ppm/4H TXAPA9 20.250,71
report in exper animals. f̂ y. ̂ . 5 ppm jjTLVS* 4,188,80. Reported in EPA

Fire Hazard: Dangerous, when exposed to heat or flame. ^̂  Inventory, 1980. EPA TSCA 8(a) Preliminary
Explosion Hazard: Mod, when exposed to heat or flame. Assessment Information Proposed Rule FERREAC
Disaster Hazard: Dangerous; when heated to decomp it 45 13545 go
emits highly tox fumes of phosgene; can react vigor- rffl£. MLf> skn m IRR in hmn MQD orj ifal gkn
ously with oxidizing matenals. Disaster Hazard: When heated to decomp it emits acrid

To Fight Fire: Alcohol foam, water, foam, CO2, dry chem- smoke and fumes
ical.

N-ETHYL-2,2' -IMINODIETHANOL
ETHYLIDENE DIFLUORIDE CAS RN. ,39877 NIQSH #; K
CAS RN: 75376 NIOSH #: KI 1410000 mf: C«Hi5NO2; mw: 133.22
mfjQ̂ F,; mw: 66.06 TOXICITY DATA: 1 CODEN:
Colorless gas. mp: —117.0°, bp: —26.5°, d: 1.004 @ 25°, **n-ito 10 mg/24H MLD AMIHBC 10,61,54
VtO d- 2 ?8 eve-rbt 75° "8 SEV AMIHBC 10,61,54

' orl-rat LD50--4570 mgAg AMIHBC 10,61,54

Reported in EPA TSCA Inventory, 1980.E™YL,DENE FLUORIDE THR . LQW or, ̂  ̂  MLD skn ̂  ̂

"T 'n rot-
DATA: 1 CODEN: Disaster Hazard: When heated to decomp it emits tox
pph/lOM ENVRAL 7,275,74 fumes of MQ

*̂  LCLo=50 pph/lOM AIHOAX 2,335,50 tUmCS ° NU"

Toxicology Review; FAZMAE 1 8,365,74. DOT: Flamma- ETHYL IODIDE
We Gas, Label: Flammable Gas FEREAC 41,57018,76.
J«Port«i in EPA TSCA Inventory, 1980. EPA TSCA CAS RN: 75036 NIOSH #: KI 4750000
*W Preliminary Assessment Information Proposed mf: ̂H*1: mw: 155-97
BJL- Trvur̂ A*"' *5, 13646,80. Clear, colorless liquid, turns brown on exposure to light,
cone Srrmhal; L°W t0 M°D im Narcotic in hi8h refractive, heavy, mp: -108°, bp: 72.4°, d: 1.90-1.93 @

' 25°/25°, vap. press: 100 mm @ 18.0°, vap. d: 5.38. Misc
rH Dan8erous' when exposed to heat or flame. fa ajc ywl ether.
Hazard: Dangerous; see fluorides; can react vig-

°rou$'y with oxidizing materials. SYNS:
HYDRIODIC ETHER IODOETHANE

TOXICITY DATA: 1 CODEN:
mmo-«sc 20 umol/L ARTODN 46,277,80

: 539719 NIOSH #: FA 9460000 ihl-r»t LC50= 65000 mg/m3/30M FAVUAI 7.35,75
1<Nj°«; mw: 204.26 Reported in EPA TSCA Inventory, 1980.

CARBAMATE)
conc--.;- 3 CODEN: fire Hazard: Mod, when exposed to heat or flame.

-«500mgAg/i3W. JNCIAM 9,35,48 Disaster Hazard: Dangerous; when heated to decomp,
emits highly toxic fumes of iodides; will react with

jf V*i ETA. water or steam to produce toxic and corrosive fumes;
^ vJ!j '•' ̂hen heatedl to decomp it emits tox can react vigorously with oxidizing materials.

°*- To Fight Fire: Water, CO2, dry chemical.
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1,1-DICHLOROETHYLENE 945

N": 2-(p-((Di-2-CHLOROETHYL)AMiNo)PHENYLAZo)-BENZoic ACID THR: HIGH par. MOD ipr, scu. See also esters.
DATA- CODEN' Disaster Hazard: When heated to decomp it emits very

' ~i-par 194 ng BCPCA6 5,206,60 tox fumes of C1~ and

THR: MUT da-a.
Disaster Hazard: When heated to decomp it emits very O-O-DItf-CHLOROETHYD-Q-O-CHLORO^-
tox fumes of Cl~ and NO,. METHYLCOUMARIN-7-YL)

PHOSPHATE
CAS RN: 321551 NIOSH #:
_e r IT /^i r» D _̂ ,,, A \ < AnETHYLAMINO)-6-CHLORO-2-METHOXY- mf: C14H14C13O«P; mw. 415.60

ACRIDINE SYNS:
- _,vr .,.„-,-,,,. *,,̂ ,̂, u « -,,. ____ 0,0-BIS(2-CHLOROETHYL) 0-(3- D!-(2-CHLOROETHYL)-3-CHLORO-

CAS RN: 10072250 NIOSH #: AR 7525000 CHLOWM-METHYL-T-COU- ^METHYL^QUMARINYL
mf: CjoHMCljNaO^ClH'HzO; mw: 517.74 MARINYL) PHOSPHATE PHOSPHATE

3-CHLORO-7-HYDROXY-4- DI-(2-CHLOROETHYL) 3-CHLORO-
METHYLCOCMARIN BIS(2- 4-METHYLCOUMAR1N-7-VL

QLINACRINE ETHYL ML'STARD CHLOROETHYL)PHOSPHATE PHOSPHATE

TOXICITY DATA: 2 CODEN:
TOXICITY DATA: 3 CODEN: , orl-dom LD5Q: 763 mgAg AJVRAH 41.1857,80
.r-,T,usTDLoMb rr.g Tcg/4W:CARC JNCIAM 36,915,66 orl-rat LD50: 900 mgAg ' FAZMAE 17,108,73
...... .- r,̂  " ipf-ckn LD5Q: 800 mgAg BCPCA6 16.1.83.67i.Vfl: An exper CARC.
'J,î :-' Hazard: When heated to decomp it emits very Toxicology Review: RREVAH 46,1,73; PMDCAY 10,
tox fumes of G-, NTOT and HC1. • 85,74. - ~

THR: MOD orl, ipr.
Disaster Hazard: When heated to decomp it en its very

DICHLOROETHYLARSINE tox fumes of POx and Cl~.
CAS RN: J9S14! NIOSH if: CH 3500000
~ C;H5Ar,Clv mw: 174.39 DICHLOROETHYLENE

f;
?;s liquid, fruity, biting, irr odor, mp: -65°, bp: CAS RN: 25323302 NIOSH 2±: KV 9250000

\ decomp, d: 1.742 @ 14°. vap. press: 2.29 mm @ mf: C2H2C12; mw: 96.94
^!^~ i •_. •» -J L l~n

\ap d: 6.33. TOXICITY DATA: 2 CODEN:
SYN'S. ihl-mus LCLo = 76 gm/m3/2H AEXPBL 83,235,18
('-:l-.;CD1c..LOR-.L THANE ETHYLDICHLOROARSINE " ihl-gpg LCLo= 155 gm/m3/lH AEXPBL 83,235,18

Trv , THR: MOD ihl in mus and gpg.
-AlCITY DATA: 3 CODEN: Disaster Hazard: When heated to decomp it emits tox
"TnrCL;'I1?™ 20M NTIS" PB214-270 ' fumes of CI".
• *'..,"' Q4 ?Pm- :OM ZGEMAZ 13,523,21
v^,*.n^°'': PPm/iQM ZGEMAZ 13,523,21
--<'LDL..] rpg,Vg ZGEMAZ 13.523,21 1,1-DICHLOROETHYLENE

'̂OrmToX1CUy Rating; TLm96 = under 1 ppm CAS RN: 75354 NIOSH #: KV 9275000
r//p VF»C2'"'74' mf: C2H2C12; mw: 96-94.,.' , * HIGH via inhal and ivn, probably HIGH ; . - , , , ,
"f'rcutes as well. Very irr. See arsenic compounds. Colorless volatile liquid, bp: 31.6°, lei = 7.3%, uel =

_L*d » a military poison gas. 16'0%' fP: ~122°- flash P: °°F <OC)> d: L2° ® 2°0/
Ssf3""̂ ' Dan§erous; on contact with acid or acid 4°> auto>gn- temP-: 1058°F.
*!il 'e.' ,Srn'ts ̂'Ŝ ly tox fumes of arsenic and phosgene; SYNS:
"><: fvim *U a£erorsteam to produce tox and corro- CHLORCRE DE VINYLIDENE I-I-DCE

'•es- Can react with oxidizing materials. (FRENCH) sci-c54262
1,!-DICHLOROETHENE VINYLIDENE DICHLORIDE

AOnFTHYT TOXICITY DATA: 3 CODEN:
AC1U tlHYL orl-rat TDLo^OO mg,/kg (6-15D preg) TXAPA9 49,189.79

ihl-rat TCLo'80 ppm/7H (6-15D preg) TXAPA9 49,189,"9

NIOSH #: EZ 4075000 «"̂ )TCL«! >« ̂/7H (6'15D TXAPA9 ™*'9
mw: 186.05 mmo-^at 5 pph ML'REAV 57,141.78

mma-^at 3 pph/2H ML'REAV 58.183,78
3-2 CODEN: ihl-rat TCLo:55 ppm/52W-l:ETA JTEHD6 4,15,78

v '[-•JL...i«yo'ng/kS JPETAB 42.1,31 ihl-mus TCLo^SS ppm/6H/lY-PETA E VHP AZ 21,25.77
lljLr, :,; _m^8 JPETAB 42,1,31 skn-mus TDLo:4840 meAR^NEO JJIND8 63,1433.79-, ' g JPETAB 42,1,31 skn-mus TDLo^4840 mgAg^NEO

m JPETAB 42,1,31 ihl-rat TC55 ppra/lY-PETA EVHPAZ 21,25.77
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946 cis-O.CHLOROETHYLENE

ihl-mus TC = 55 ppm/43W-i: ETA JTEHD6 4,15,78 «S, 1,2-DICHLOROETHYLENE .',Pr-tnus'
ihl-hmn TCLo:25 ppm^SYS CHINAG 1 1,463,76 preg)-'

<i LD50: 200 mgAg DCTODJ 1,63.77 mf: C2H2C12; mw: 96.94 ,pr-mus"
: LCLo: 10000 ppm/24H EXMPA6 20,187,74

aus LC50:98 ppm/22H JTEHD6 3(5-6).913,77 Flash p: 42.8°F; lei = 3.3%; uel = 15%.
<.rl-dog LDLo: 5750 mgAg QJPPAL 7,205,34
ivn-dog LDLO: :25 mgAg QJPPAL 7.205, 34 trans-l,2-DICHLOROETHYLENE
scu-rbt LDLo: 3700 mgAg QJPPAL 7,205,34 {0X f

Aquatic Toxicity Rating: TLm96: 1000-100 ppm mf: C2H2C12; mw: 96.94

DICHLORC>(ETHYLENEDIAMMINE,
reacts violently with chlorosulfonic acid, HNO3, PLATLNUM(H)

CAS RN: 14096516 NIOSH #: TP 2497 10C

'..omp: Air; chlorotri-fluoroethylene. ozone; perchloryl mmo"*1 I û ]ate wi,t»r*v „«ma , mma-sat 2 ug/plate MUREAV 77,45,80
nuonde. ipr-mus LDLo = 14 mgAg BICHBX 2,187,73

THR: MUT data. HIGH ipr. See also platinum com-
cis-DICHLOROETHYLENE pounds.
CAS RN- 156S92 NIOSH -•• KV 9420000 ': D'3aSter Hazard: When heated to decomP " emitS^ 59 NIObH *. KV 9420000 "tox fumes of Cl" and NOX.0*aAmw: 96.94 rca

Colorless liquid, pleasant odor, mp: -80.5°, bp: 59°, DI-2-CHLOROETHYL MALEATE
lei = 9.7%, uel = 12.8%, flash p: 39°F, d: 1.2743 @ "at-.™* Krrn<.H -.. ON
25°/4° "°" "f«cc. 4nr_ rr.̂ , a, AI no „.,„ A. i IA *_A.s KIN. O..V1/UOO iNHJSrl -n-. v/i^

SYNS:

25°/4°, vap. press: 400 mm @ 41.0°, vap. d: 3.34. . _.,, _. _mf: C-HioClciO^; mw: 241.08

'.^CHLOROETHYLENE .CETVLENE D.CHLOR.DE .TOXICITY DATA: 3 CODEN: ^ R
orl-rat LD50:?1 mgAg TXAPA9 28,313.'* " <_2I-

TOXICITY DATA: 1 CODEN: skn-rbt LD50:140 mgAg TXAPA9 28,313,7* ,
ihl-mus LCLo: 65000 mg/m3/2H AHBAAM 116,131,36 TI/JJ. «l/-u it,
Ihl^-at irin:5.Y¥Y. mo/ml/SH AHRiiV.. 1 1A 111 ̂A 1 flK.' HHjti OH, SKn. .., ,,u Ŷĵ ".

'ox/
ihl-cat LCLo:20000 mg/m3/6H AHBAAM 116,131,36 ^ «n. njujin uii, SMI. (lv, .

Disaster Hazard: When heated to decomp it emits

2-(l

CAS R
mf: QI
TOXIC, rK,

WQCHM* 3,-,74. Carcinogenic Determination: Ani- flash p: 35.6°F; lei = 9.7%; uel = 12.8%.
mal Positive IARC** 19,439,79. Can caUse fire hazard.

TLV: Air: 10 ppm DTLVS* 4,432,80. Toxicology Review: Incomp: Alkalies; difluoromethylene dihypofluorite- ni-
CTOXAO 8,633,75; CMTVAS 10(3),49,73; NTIS** trogen tetraoxide.
ORNL/TIRC-77/3. Occupational Exposure to Vinyl •
Halides recm std: Air: TWA 1 ppm; CL 5 ppm/15M 1,2-DICHLOROETHYLENE CARBONATE
NTIS**. NTP Carcinogenesis Bioassay Completed as
of December 1980. "NIOSH Manual of Analytical CAS RN: 3967553 NIOSH #: JH 7400000
Methods" VOL 4 266*. NIOSH Current Intelligence mf: C3H2C12O3; mw: 156.95
Bulletin 28, 1978. Reported in EPA TSCA Inventory, TOXICITY DATA- 3 CODEN-
1980. EPA TSCA 8fa) Prefiminary Assessment Infor- .̂̂  TDLo:648 mgAg/ JNCIAM 48,H3i,72
mation Proposed Rule FERREAC 45,13646,80. 54W-PETA fume

THR: An exper MUT, ETA, NEC, CARC. HIGH acute „„_ . _„ .
orl, ihl. See also vinyl chloride. ' J ««• An exper ETA. . .

Fire Hazard: Highly dangerous, *hen exposed to heat DlS2S!er tt™!d: When heated to decomP ll emit5 "" DICHI
or name. t.mes-ofd-.

Liquid.

Disaster Hazard: Highly dangerous; see chlorides; can mf: C_.HsCl2N2Pt; mw: 326. 11
••act vigorously with oxidizing materials. 'OXIC
'ight Fire: Alcohol foam, CO- dry chemical. TOXICITY DATA: 3 CODEN:

' 4'''7Jppp
.Jp-

THR: \
and i

°'ia"e/«mts

furr

cReported in EPA TSCA Inventory, 1980. fumes Of cr.
T//.R: LOW via oral route. In high cone it is irr and
narcotic. Has produced liver and kidney injury in exper 2,3-DICHLORO-N-ETHYLMALEINIMIDE . ! Ix'''1*
animals. <i75"LX J^-

Fire Hazard: Dangerous, when exposed to heat or flame. CAS RN: 20198770 NIOSH #: ON 3» • Ft,R,
Reacts violently with N2O4, KOH, Na, NaOH. mf: C6H5C12NO2; mw: 194.02 .̂

Spontaneous Heating: No. CVKT
/ , ,. . _ * , . . , , -- , SYN: N-ETHYL-DICHLOROMALE1NIM1DEExplosion Hazard: Mod, in the form of vapor when ex-
nosed to flame. TOXICITY DATA: 3 CODEN:
uer Hazard: Dangerous; see chlorides; can react vig- ipr-mus TDLo:6200 ugAg/(9D ARTODIN 37,'-
ously with oxidizing materials. ipS'LDWMS mgAg ARTODN 37,i

o F/g/jr F/re: Water spray, foam, CO2) dry chemical. ivn-mus LD50:5600 ugAg CSLNX*
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TRICHLORO ETHYLENE 262

t

TRICHLOROETHANOL TOXICITY DATA: 2 CODEN:

RN: 115208 NIOSH #: KM 3850000 ^̂ LDL̂ UOÔ Ag JPETAB X.43
f: Ĉ HaCljO; mw: 149.40 ori-cat LDLo:500 mgAg JPETAB 78J40.43

orl-rbt LDLo: 1100 meAz JPETAB 78 340 43
Liquid, mp: 17.8°, bp: 150° & 765 mm, d: 1.54 @ 25V . 8"ww

R 1= van. Press: 1 mm @- 20°, vap. d: 5.16. Reported m EPA TSCA Inventory, 1980.
THR: MOD via oral route.

ft- SYN'S: Disaster Hazard: When heated to decomp it emits io
7.2,2-TRICHLOROETHANOL 2,2,2-TRICHLOROETHYL ALCO- fumCS of Cl~
jftlCHLOROETHYL ALCOHOL HOL

TOXICITY DATA: 3-2 CODEN: TRICHLOROETHYLAMINE
mmo-asn 5 UL/pIate/2H CBINA8 30.9,80 M.OSH * KK OSSnTtO
or|.rat LD50 = 600 mgAg I2VXA5 8.1069,68 NlUbH #. KR 98500O
,pr-rat LDLo=300 mg/kg JPETAB 63,453,38 mf: C2H4C13N; mw: 148.41
,'vn-mus LD50=201 mgAg 28ZPAK -.78,72 cvv
,vn.rbt LDLo:50 mgAg JPETAB 63,453,38 ir N: TCEA

Reported in EPA TSCA Inventory, 1980. TOXICITY DATA: CODEN:
H M • TOR; HIGH via ivn and ipr routes. MOD via oral route. , mm°-asn 170° umoI/L SOGEBZ 6'220'70
••"ive An anesthetic. MUT data. ' THR: MUT data.

Disaster Hazard: Dangerous; see chlorides. Disaster Hazard: When heated to decomp it emits ver
olc?y . tox fumes of Cl' and NO...
-V̂ . TRICHLOROETHENYLSILANE
>" e^SRN: 75945 NIOSH #: VV 6125000- JRICHLOROETHYL CAHBAMATE .
fou'̂  r. f: C:H3CI3Si; mw: 161.49 CAS RN: 107697 NIOSH #: FD I75000C
;™>s Fuming liquid, bp: 90.6°; d: 1.265 @ 25V250; flash p: mf: C3H4C13NO2; - mw: 192.43 . fc
* 16°F. SYN: CARBAMIC ACID 2,2.2-TRlCHL080-:THVL ESTER

.Vren! SYNS: TOXICITY DATA: 3 CODEN:
TRiCHLORO(viNYL)siLANE VINYLSILICON TRICHLORIDE ipr-mus TDLo:3250 mgAg/13W-1 JNCIAM 8,99.47
TRICH..OROVINVL SIL1CANE VINYL TRICHLOROSILANE TFX-'NEO

ipr-mus LD50:500 mg/lcg JNCI AM 8,99.47
TOXICITY DATA: 2 CODEN:
skn-rbt I mg/24H AMIHBC 10.61,54 THR: An exper NEO. MOD ipr. See also esters, carba-

ermal skn-rbt 625 mg open SEV UCDS" 1/19/72 mates.
•thane i>e-rbt 50 ug SEV AMIHBC 10,61.54 Disâ .-jr Hazard: When heated to decomp it emits verv
-VTh! orl-ratLDSO: 1280 mg/kg AMIHBC 10,61,54 tOX fumes of Cl" and NO
'° the ihl-nt LCLo:500 ppm/4H UCDS" 1/19/72 tOX tUmeS OI ̂ an<1 -NUr'
othe crt-musLD50:3160mgAg HYSAAV 34,334.69 TRirHT ORO FTHVT FNF
ML F -hl-mus LC50:3020 mg/m3/4H HYSAAV 34,334,69 IKILULUKU 11M Y Ltrst

4ka-rbtLDJO:680mg,kg AMIHBC 10,6!,54 CAS RN: 79-01-6 NIOSH S: KX 455000C
Aquatic Toxicity Rating: TLm96= 100-10 ppm WQCHM* mf: C2HC13; mw: 131.38
4,-,74. DOT: Flammable Liquid, Label: Flammable .,, , , , j , • • _, r L, r j . ,t,r,'-' ' • . i <-?niQ-r/: D ^^^ ;., CDA -rcr- A Mobile liquid; characteristic odor of chloroform, d: 1.4649.41,57018,76. Reported m EPA TSCA ^ 2QO/̂  ̂  g6 J0; ̂ ^p. = ̂ 5%. ue,

lanesM°D °d> ̂  "̂  A "̂  ̂  ̂  ̂  ̂° ̂[°r™' *̂7&Ĵ *̂ aO™ 9 32'f'̂ p. d̂ l̂l
Fire Hazard: Dangerous; reacts violently with water, SYNS:
moist air. ACETYLENE TRICHLORIDE sci-co4546

50000 Disaster Hazard: When heated to decomp it emits tox I-CHLORO^^-DICHLOROETH- TRICHLOORETHEEN (DUTCH)
fumes of Cr. Will react with water or steam to produce VLENE TRICHLORAETHEN (GERMAN)

. . . . r t.l-DICHLORO-2-CHLOROETH- TRI-CLENE
tox and corrosive fumes. ¥LENE TRicLORETtNE (ITALIAN)

2,2,2-TRICHLORO-l-ETHOXYETHANOL VESTROLTRICHLORIDE
CAS RN: 515833 NIOSH #: KM 4725000 SKIN AND EYE IRRITATION
mf: C4H7C15O2; mw: 193.46 DATA: 3 CODEN:
r , . . . , . , , , _ , ,• eye-hmn 5 ppm JOC.MA7 2.383.60
Crystals, less sol m water than chloral hydrate, sol in skn-rbt 500 mg/24H SEV 2SZPA.K -,28.72

in rh' organic solvents, d: 1.143, mp: 47.5°, bp: 116°. . eye-rbt 20 mg, 24HSEV 28ZPAK -.28,72

SYNS: MUTATION DATA: CODEN:
CHLORAL ALCOHOLATE CHLORAL, ETHYL HEMIACETAL mmO-Sat 100 uL/platC . NIOSH* 5AUG77
CHLORAL ETHYLALCOHOLATE TRICHLOROACETALDEHYDE mma-sat 5 pph/2H ARTODN 41.249.79

MONOETHYLACETAL mma-smc 10 ml/I ML'REAV 48.173,77

AR300380



2622 alph-. TRiChLOROETHYLIDENE GLYCEROL

sit-mus-.pr l mmu'-L ML'REAV 46,202,77 of April 1982. NTP Carcinogenesis Bioassay Com-
dns-mus-orl 2500 r-.g,L NTIS" AD-A080-636 pieted as of April 1982. "NIOSH Manual of Analytical

is'bmr ljn.ncl'L NTIS" AD.A080.636 Methods" VOL 1 127, Vol 3, S336. NIOSH Current
JS/,mc 4,0 mg, kg JEPTDQ 1.4,1.78 intelligence Bulletin 2, 1975. Reported in EPA TSCA

rEPRODUCTlVE EFFECTS , ' Inventory, 1980. EPA TSCA 8e NO: 05780146-
DATA: . CODEN: Followup sent as of April, 1979.
:hi-rat TCL..: isoc ppm, 24H (1-2D APTOD9 19,A_>2,80 THR: A strong skn, eye irr. MUT data. An exper TER,
, ,rreg)Tr., m u /, ,,„ vDiiv, 7 •,,,. ̂ D i, ETA> CARC. HIGH ivn, scu, ihl; MOD ihl, orl, iprihl-rat TCLo'lOO prm/4H (6-22D JPHYA7 276.24P.78 - _.„, . ... T , . f ,.' ' .' «"', LOW orl, ml. Inhal of high cone causes narcosis and
ihl-rat TCLoMaOO ppm/6H (1-20D TXCYAC 14,153,79 anesthesia. A form of addiction has been .observed in
preg) exposed workers. Prolonged inhal of mod cone causes

TUMORGENIC DATA- TODEN- headache and drowsiness. Fatalities following severe,
ihi-rai TCLo:soo ppm/6H/77W- 'ARTODN 43.237,80 acute exposure have been attributed to ventricular fi-

I: ETA brillation resulting in cardiac failure. There is damage
orl-mus TDLo=455 g/kg/'T8W.i:CAR NCITR* NCl-CG-TR-2,76 to liver and other organs from chronic exposure. Cases
ihl-mus TCLo: 100 ppm/6H/ ARTODN 43.237,80 have been reported but are of questionable validity.
•M?ZW'T̂ T\,V ,,,,, -.DIVM-.K..!.-..-. an Determination of the metabolites trichloracetic acidihl-ham TCLo-10o ppm, tH/ ARTODN 43,237,80 , . ,. , . . . _ ."7W-i;ET\ an" tnchloroethanol in urine reflects the absorption
ori-miis TD «i: | kg/'gw-rcAR NCITR* NCl-CG-TR-2,76 of trichloroethylene. A food additive permitted in
ihi-mu..Tc:;oGppm/6H/77w-i:ETA ARTODN 43,237,80 food for human consumption. A common air contam-
TOXICITY DATA: CODEN: .... ,, . . . ......
ori-hmn LDU=:7 g -kg ARTODN 35,295,76 Flre Hazar* Low, when exposed to heat or flame. High
ihl-hmn TCLo = 6900 mg/MV AHBAAM 116,131,36 cone of trichloroethylene vapor in high-temp air can
lOM'CNS be made to-Jburn mildly v plied with a strong flame.

ihl-hmn TCLO: 160 Ppm/83M=CNS AIHAAP 23,167,62 Though such a condition is difficult to produce, flames
ihl-hmn TDLo:*12 mg/kg:SYS • BMJOAE 2 689 45 or arcs shoul(j ^ used j dosed ..quip-̂ ent whjch
ihl-man TCLo-! 10 ppni/SH-IRR BJIMAG 2S.293.71 . T r
mi-man LCLo::=.X! prm NZMJAX 50.119,51 contains any solvent residue or vapor.
or!-r.u LDfO:4o;o n-,g/k2 AIHAAP 30,470,69 Spontaneous Heating: No.
ihl-rat LCL.-oCfiO ppm/4H AIHAAP 30,470,69 Disaster Hazard: Danaerous. When heated to decomp
orl-nus J-gO = :40: mg/kg NTIS" AD-A080-636 it emits tox fumes Of Q-. See chlorides.

LÔ -.;̂ - |pP-.m̂  JETOAS 7(4i'147*74 ôr *"urt̂ er information see Vol. 1, No. 2 and Vol. 3,
_..'...us LD*0-34mg.Xe CBCCT* 6,141,54 No. 1 Of DPIM Report.
orl-cLg LDLo:;»bij mz\z 12VXA5 8,1069,68 Incomp: Can react violently with Al, Ba, N2O.;, Li, Mg,
ipr-dog LDfO-'POO mg<kg TXAPA9 10.119,67 liquid O2, O3, KOH, KNO3, Na, NaOH, Ti.
scu-dog LDLo: 150 mg/kg HBTXAC 5,76,59
ivn-dog LDLo: 150 m2/kg QJPPAL 7,205,34
orl-cat LDLo 5St6 mg/kg NBTXAC 5,76.59 alpha-TRICHLOROETHYLIDENE GLYCEROL
ihl-cat LCLo:.'2500 mg/MV2H AMBAAM 116,131,36 ' ,O.WYI
orl-rbtLDLo^r-lr.mgAg HBTXAC 5.76.59 CAS RN: 4692493 NIOSH #: JI 3J80000
scu-rbt LDLo iJ..̂  T.g kg QJPPAL 7,205,34 mf: C5H7C13O3; mw: 221.47
ihl-gpg LCLo 37200 ?pm/40M HBTXAC 5,76,59

_ . „._....,,..,„ SYN: ALPHA-2-(TRlCHLOROMETHY-.)-l,3-DIOXOLANE-4-METH4NOl-
Aquatic Toxicity Rating :TLm96:1000-100 ppm
WQCHM* 3,-,74. Carcinogenic Determination: Ani- TOXICITY DATA: 2 CODEN:
mal Positive IARC** 20,545,79; IARC** 11,263, ipr-mus V°5°:!;°'_, - ivn-mus LD50:520 i

TLV: TWA 50 ppm; STEL 150 ppm DTLVS* 4,406, THR: MOD ipr, ivn. .
80. Disaster Hazard: When heated to decomp it emits to-

Toxicology Review: JTEHD6 2(3),671,77; CLPTAT 8, fumes'of Cl".
91.67; JOCMA7 16(3), 194,74; JOCMA7 17(9),603,75;
FNSCA6 2.67,73; BNYMAM 54,413,78; 27ZTAP beta-TRICHLOROETHYLIDENE GLYCEROL
3,146,60. OSHA Standard: Air: TWA 100 ppm; C1200; TI ,,mo(X)
Pk 300/5M/2H fSCP-J) FEREAC 39,23540,74. DOT: CAS RN: 4692493 NIOSH #: Jl 1***̂
ORM-A. Label: None FEREAC 41,57018,76. Occupa- mf: C5H7C13O3; mw: 221.47
tional Exposure to Trichloroethylene recm std: Air: SYN. BCTA^TRICHLOROMETHVD-I S-OIOXOLANE-I-METHANOI.
TWA 100 ppm; CL 150 ppm/lOM NTIS**. Occupa- „,
tional Exposure to Waste Anesthetic Gases and Vapors TOXICITY DATA: 2 CODLJl\,,
recm std: Air: CL 2 ppm/lH NTIS-. NCI Cardno- J^« g»!̂  ̂  JfUU Jj;
""nesis Bioassay Completed; Results Positive: Mouse

'ITR-NCI-CG-TR-2,76); Results Negative: Rat THR: MOD ipr, ivn. tox
JITR(NCI-CG-TR-2,76). Currently tested by NTP Disaster Hazard: When heated to decomp it em

for carcinogenesis by Standard Bioassay Protocol as fumes of Cl~.

flR30038 4̂f̂ : ̂ h-k-.



1,1.1-TRICHLOROETHANE 2619

amitstox

30864
'

.e.ry

j5,7-TRICHLOROBENZTHIADlAZOLE.2,1.3 TOXICITY DATA. 2 CODEN:
rAS RN: 1982554 NIOSH #: DL 0175000 Iw-rat LCL """""""
^ CeHCUNsS; mw: 239.50 TO/?; MOD

(CC)] (jYN: 4,5,7-TRicHLORo-2,l,3-BENzoTHiAD.AzoLE Disaster Hazard: When heated to decomp it emits very
' VaP- ToXICITY DATA: 2 CODEN: tox fumes of F~ and Cl".

1*23.66 TRICHLORODINITROBENZENE
ISH> ftfR: MOD orl. CAS RN: 8003461 NIOSH #:.CZ 7960000

Disaster Hazard: When heated to decomp it emits very mf: CsHClaNaO..; mw: 271.44
tox fumes of NOX and SO... SYNS-

TRICHLOROBENZYL CHLORIDE

-HM* CAS RN: 1344327 NIOSH #: XT 8575000 TOXICITY DATA: 2 CODEN:
mf: C7H«CU; mw: 229.91 orl-rat LD5Q: 425 mgAg GUCHAZ 6,516,73

skn-rat LD50 = 425 mgAg GUCHAZ 6.516,73
a EPA SYN: TCBC

: MOD, via oral and dermal routes. See also benzene

- . , K « ,r.re Hazard: Mod, when exposed to heat or ftame. See
tnd ipr ; Toxicology Review: 27ZTAP 3,146,69. Reported in EPA nitrates.

1 TSCA Inventory, 1980. Explosion Hazard: See nitrates.
Tie. j THR: MOD orl. Disaster Hazard: Dangerous; when heated to decomp it
act vig- '• Disaster Hazard: When heated to decomp it emits tox emits highly tox fumes of NOX and Cl~; can react vigor-

fumes of Cl~. ously with reducing materials. *.

3,4,4' -TRICHLOROCARBANILIDE TRICHLORO ESTERTIN
CAS RN: 101202 NIOSH #: FE 1250000 NIOSH #: WH 8240000
mf: C13H9C13N20; mw: 315.59 SYN: OTEBTRICHLOBOsr,,SNANE
SYN: N-(3,4-DICHLOROPHENYL)-N'-(4-CHLOROPHENYl.)UREA TOXICITY DATA: 1 CODEN:

TOXICITY DATA: 3 CODEN: unk-rat LD5Q:5500 mg/kg TIUSAD 107,1,76
,Pr.musLD50:2100mg/kg LPPTAK 27,306,79 Occupational Exposure to Organotin Compounds recm
Toxicology Review: 27ZTAP 3,146,69. Reported in EPA std: Air: TWA 0.1 mg(Sn)/m3 NTIS**.

; TSCA Inventory, 1980. EPA TSCA 8(a) Preliminary THR: LOW unk. See also tin compounds and esters.
0 68 ' Assessment Information Proposed Rule FERREAC Disaster Hazard: When heated to decomp it emits tox
•o' 45,13646,80. fumes of Cr.
73 THR: MOD ipr.
"° Disaster Hazard: When heated to decomp it emits very 1,1,1-TRICHLOROETHANE
'-'o ! tox fumes of Cr and NO... CAS RN: 71556 NIOSH ff: KJ 2975000
'0 i mf: C2H3C13; mw: 133.40

4,5,6-TRICHLORO-2-(2,4-DICHLOROPHENOXY)
PHENOL Colorless liquid, bp: 74.1°, fp: -32.5°, flash p: none, d:

1.3376 @ 20°/4°, vap. press: 100 mm @ 20.0°. Insol
.erbicide. . NIOSH #: SL 0532000 in water. soi in acetone, benzene, carbon tetrachloride,

mf: C12H5C1502; mw: 358.42 methanol, ether.
SYN: 2-(2,4-DICHLOROPH.ENOXY)-4,5,6-TRlCHLOROPHENOL SYNS'

E i TOXICITY DATA: CODEN: CHLOROETHENE I.I.I-TRICHLORAETHAN (GER-
--e™ • ^-mus-ipr 140 umol/L MUREAV 46,202,77 CHLOROTHANE NU MAN)

. 5277500 I r CHLOROTHENE TRICHLORO-1,1,1-ETHANE
THR: MUT data. METHYL CHLOROFORM (FRENCH)
Disaster Hazard: When heated to decomp it emits tox METHYLTRICHLOROMETHASE ALPHA-TRICHLOROETHANE

r., f .-,,_ NCI-C04626 1,1,1-TRlCLOROETANO (ITALIAN)
mmesotU. I.IJ-TRICHLOORETHAAN

(DUTCH)
M,2-TRICHLORO-2,2-DIFLUOROETHANE TOXICITY DATA: 2-1 CODEN:

RN: 354212 NIOSH #: KI 1435000 ihl-rat TCLo:2100 ppm/24H (14D TOXID9 1,28,80
mf: CHC13F2; mw: 1.57.37 pre/l-20D preg)

eye-man 450 ppm/8H BJIMAG 28,286,71
SYN: UCON FLUOROCARBON 122 skn-rbt 5 gm/12D-I MLD AIHAAP 19,353,58

AR300382



2620 1,1,2-TRICHLOROETHANE

skn-rbt 500 mg/24H MOD 28ZPAK -,28,72 TOXICITY DATA: 3 CODEN:
eye-rbt 100 mg MLD AIHAAP 19,353,58 skn-rbt 500 mg open MLD UCDS" 6/28/7.
eye-rbt 2 mg/24H SEV 28ZPAK-,28,72 skn-rbt 810 mg/24H SEV JETOAS 9 1717?
ihl-man LCLo:27 gm/m3/10M JOCMA7 8,358,66 eye-rbt 162 mg MLD JETOAS 9.17_7s
ihl-man TCLo:350ppm:PSY WEHSAL 10,82,73 slcn-gpg 1440 mg/15M APTOA6 41 298-,
orl-hmn TDLo=670 mgAg:GIT NTIS" PB257-185 cyt-gpg-s.cn 2880 ugAg APTOA6 4\2*ill
ihl-hmn TCLo = 920 ppm/70M:CNS AIHAAP 19,353,58 orl-mus TDLo = 76 gmAg/78W- NCITR* NCI rr
orl-rat LD50:10300 mgAg NTIS" PB257-185 PCAR • 74.78 '̂IR-
ihl-rat LCLo: 1000 ppm FMCHA2 -.D317.80 orl-mus TD= 152 gmAg/78W-l:CAR NCITR' NCI-cr T.,
ipr-rat LD50:5100 mgAg NTIS" PB257-18S 74,78 '̂TR-
orl-mus LDSO: 11240 mgAg NTIS" PB257-185 Orl-rat LD50:1140 mgAg UCDS" 6/28/72
ihl-mus LCLo: 11000 ppm/2H HBTXAC 5,72,59 .hl-rat LCLo: 500 ppm/8H AIHAAP 30 47n so
ipr-mus LD50:4700 mgAg TXAPA9 13,287,68 ipr-mus LDSO: 994 mgAg TXAPA9 9,1396*
or!-dog LD50:750 mgAg FMCHA2 -,D317,80 scu-mus LD50 = 227 mgAg JPETAB 123 22458
ipr-dogLD50:3100mgAg TXAPA9 10.119,67 orl-dog LDLo:500 mgAg AJHYA2 16,325 32
ivn-dog LDLo:95 mgAg HBTXAC 5,72,59 ipr-dog LD5Q:450 mgAg TXAPA9 10,119*67
orl-rbt LD50:5660 mgAg AIHAAP 19,353,58 ivn-dog LDLo:95 mgAg QJPPAL 7,205 34
scu-rbt LDLo:500 mgAg HBTXAC 5.72,59 ihl-cat LCLo: 13100 mg/m3/4.5H AHBAAM 116 131«
orl-gpg LD50:9470 mgAg AIHAAP 19,353,58 scu-rbt LDLo:500 mgAg QJPPAL 7,205,34

Aquatic Toxicity Rating: TLm96:100-10 ppm WQCHM* Aquatic Toxicity Rating: TLm96:100-10 ppm WQrw. -
3,-,74. Carcinogenic Determination: Indefinite IARC** 3̂ 74. Carcinogenic Determination: Animal
20,515,79. IARC** 20,533,79.

TLV: Air: 350 ppm DTLVS* 4,269,80. Toxicology Re- TLV: Air: 10 ppm (skin) DTLVS* 4,406,80. rox.co.ow
view FAZMAE 18,365,74; EATR** EB-TR-75047; Review: FAZMAE 18,365,74; AIHAAP 40.A4679.
AIHAAP 40.A46.79. OSHA Standard: Air: TWA 350 27ZTAP 3,146,69. OSHA Standard: Air: TWA 10 iLi
ppm (SCP-J) FEREAC 39,23540,74. DOT: ORM-A, (skin) (SCP-J) FEREAC 39,23540,74. NCI Carcino-
Label: None FEREAC 41,57018,76. Occupational Ex- genesis Bioassay Completed; Results Positive: Mouse
posureto 1,1,1-Trichloroethane recm std: Air: CL 350 (NCITR* NCI-CG-TR-74,78). NCI Carcitjogenesis
ppm/15M NTIS**. NCI Carcinogenesis Bioassay Bioassay Completed; Results Negative: Rat (ftciTR*
Completed; Results Negative (NCITR* NCI-CG-TR- NCI-CG-TR-74,78). "NIOSH Manual of Analytical
3,77). Currently Tested by NTP for Carcinogenesis by Methods" VOL 1 127, VOL 2 S134. NIOSH Current
Standard Bioassay Protocol as of December 1980. Intelligence Bulletin 27, 1978. Reported in EPA TSCA
"NIOSH Manual of Analytical Methods" VOL 1 127, Inventory, 1980. EPA TSCA 8(a) Preliminary Assess-
VOL 3 S328. NIOSH Current Intelligence Bulletin 27, ment information Proposed Rule FERREAC 45
1978. Reported in EPA TSCA Inventory, 1980. EPA 13646,80.
TSCA 8(a) Preliminary Assessment Information Pro- THR: HIGH ivn, scu and MOD orl, ihl, ipr and dermal.
posed Rule FERREAC 45,13646,80. MOD skn irr and SEV eye irr in rbts. Trichloroethane

THR: In hmn it causes PSY, GIT, CNS effects. A MOD has narcotic properties and acts as a local irr to the
skn irr, a SEV eye irr in rbts. LOW orl, ipr, ihl in gy^ nose and lungs. It may also be injurious to the
rat, mus. MOD orl, ipr dog; Narcotic in high cone. liver and kidneys. A fumigant. An exper CARC. MUT
Causes a proarrhythmic activity which sensitizes the da.a.
heart to epinephrine-induced arrhythmias. This some- Disaster Hazard: Dangerous; see chlorides.
times will cause a cardiac arrest particularly when this Incomp: K.
material is massively inhaled as in drug abuse for eu- For further information see Vol. 2, No. 6 and Vol. 3,
phoria. Reacts violently with N2O4, O2, O2 liquid, Na, NO 2 of DPIM Report. I
NaOH, Na-K alloy.

Disaster Hazard: Dangerous; see chlorides.
For further information see Vol. 2, No. 1 of DPIM Re- 1,1,1-TRICHLOROETHANE mixed with

port. TETRACHLOROETHYLENEO'l) j
NIOSH #: KJ 3950000 j

SYNS:
1,1,2-TRICHLOROETHANE DOWCLENE EC CLEANER
CAS RN: 79005 NIOSH #: KJ 3150000 TOXICITY DATA: 2-1 CODEN:
*( r H r\ m™ m.in orl-rat LDSO=is gmAg AIHAAP 24,541,63
mi. V,2r__3V-.l3, mw. UJ.w ihl-rat LC50 = 3700 ppm/7H AIHAAP 24.541,63

Liquid, pleasant odor, bp: 114°, fp: -35°, d: 1.4416 @ "h."*. ™°;!° gf̂ kg tluttn ̂'<1!'«,«;;/... ,, ̂  Af\ ..,%-/» « -To orl-rbt LD50:13 gmAg AIHAAP 24,541,63°, vap. press: 40 mm @ 35.2°. ^ LD50:6 * * AIHAAP 24,541,63
SYNS: THR: LOW orl, ihl in rat; LOW orl in mus; orl in rbt
ETHANE TRICHLORIDE TROJCHLOROETAN(1,1,2) (POL- nnJ nrl jn gr.y
NCI-C04579 1SH. fiu <jn ui gpg.
BETA-TR.CHLOROETHANE V.NYL TRICHLORIDE DisaSter H°Zard: Whe" heated tO.
1,2,2-TRICHLOROETHANE tOX fUHlCS Of Cl~.
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HELL KEY
North Penn Water Authority
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IT 6734900
355-3900

< - -c1205 Industrial Highway, Southar̂ r̂  0)18966 E. W. Cook, V.M.D.
A. F. Zimmermann

QUALITY CONTROL _&BftRATQB-YnDIVISION
- - '-

Hunter Spring Division - . • BACTERIOLOGICAL WATER ANALYSIS REPORT
1 Spring Avenue - • - • • -,
Hatfield, Pa. 19MK) " . date sampled'; -March 12; 19SO

date tested
date reported
sampled by

March 13.
March 18.
DH

1980 -
1980 •

frequency . • "'
copies to

1.1,1
SAMPLE

Well #1 (guardhouse)
(QC #3565)
••-11 #2
| : #3566).

3_roloyee's Drinking Ftn.
(QC #3567)

Standard
Plate
Count
per ml

Total
CoM form
Count

p«r lOOmlMPN

Fecal
Coliform
Count

per lOOmlMPN
.. TCE
ppb

i*.'-
175

469

PCE_
ppb. '

12.2 -'

13.0 "

15.6

Trichlon
ethane
ppb-

. 694 '

' 48.2

'887 .

!«•

SPA standards:
_*.5 _ TCE QC INC.
;-.55 --PCB ' •

s
..<

300395

All analyses conform to the current edition of "Standard Methods for the Examination of Water and Wastewater"
ved for the bacteriological examination of water by the Pennsylvania Department of Health, Certificate I-
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GROUND-WATER RESOURCES OF
MONTGOMERY COUNTY, PENNSYLVANIA

by

Thomas G. Newport
U.S. Geological Survey

Water Resources Division

ABSTRACT

The bedrock formations in Montgomery County range in age from
Quaternary to Precambrian. The Quaternary and Tertiary rocks are
thin, discontinuous, and small in areal extent, and are not considered
as aquifers. The Brunswick and Stockton Formations of Triassic age
occur over a large part of the county. Other Triassic rocks, the diabase
and Lockatong Formation, have a smaller areal extent. The rocks of
Paleozoic: age occur in a narrow band near the southern border of
Montgomery County. These Paleozoic rocks are grouped as one unit
on the geologic map. Precambrian rocks are also grouped together
in this report.

Ground water in the bedrock occurs largely in secondary openings.
such as joint planes or solution openings. These secondary openings
are more abundant in the Brunswick and Stockton Formations and
wells in these formations will yield sufficient water for industrial and T>.
municipal supplies. The Lockatong Formation and the diabase have ;£
fewer joints and, consequently, yield only enough water for domestic
supplies. Large solution openings have been encountered at different
places in the carbonate rocks, and wells with very high yields have
been developed. Well yields in the igneous and metamorphic rocks
are generally small. Data are tabulated for more than 800 wells in
Montgomery County. . k.

Chemical analyses are available for ground water from 121 wells J.T
in Montgomery County. Ground water in the Triassic rocks is largely '"

.-> ..•>,.
• <; * ••<." *

i .

*-.

of the calcium-bicarbonate type. However, water from these rocks
having concentrations of dissolved solids greater than 500 mg/1
(milligrams per liter) are of the calcium-sulfate type. Ground-water „
quality differs greatly from one unit to another in the Paleozoic rocks. j~
Dissolved-solids content ranges from 32 mg/1 in the quartzites to j^
243 mg/1 in the carbonate rocks. Hardness ranges from 15 mg/1 in L;
the quartzites to 270 mg/1 in the carbonates. The quality of water |
from the igneous rocks is generally good. The quality of water from jf.\
metamorphic rocks differs considerably between formations. In some |:
of these rocks the water is very highly mineralized and is not used. .^

1
300406



MONTGOMERY COUNTY GROUND-WATER

Table 1. Discharge

S-'huylkill
Average
Ma\imir
Minimur
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Figure 4. Location of stream-gaging stations.

,̂  ....... , ,. V.u\im.
%' ̂=,r w«H.s.Tc-,S X\ ' ' Minimi.

NOW •.--"•._/ C-. iU . S ^.^̂ ==̂  ~r^ } > '-cubic fc.
,<"W ' x

v--£

GROUND WATER

Much of the water falling on the land surface returns to the atmos- t-: • ::-:-:-::x'-:--iV-aVe
phere or reaches the streams a? overland runoff. The remainder infiltrates -̂jĵ ii-̂ .r'?/: •'/*"'
through the soil and through fractures and void spaces in the underlying /̂/z'cne' of SOtu
rock. Its downward movement continues until it reaches the zone of :;r'": • ' '"'" ':""
saturation, a zone below which all the interconnected voids are filled
with water. This is illustrated in Figure 5. After reaching the zone of
saturation the water moves downward and laterally toward lower eleva-
tions and eventually returns to the surface, either naturally from springs
and seeps or from wells.
Ground water in Montgomery County occurs under both water-table

(free, unconfined) and artesian (confined, under pressure1) conditions. Figure 5. Downw
Water-table conditions are those in which ground water is unconfined . *l'ie v>'c

300407



.R ' WHERE THE WATER GOES S

Table 1. Discharge data of the gaged streams in Montgomery County

Schuylkill River at Pottstown. Pa. 1-4720
Average discharge, 41 years of record: 1.805 cfs.1
Maximum discharge. May 23. 1943: 50.800 cfs.
Minimum discharge, August 13, 1930: 87 cfs.

Perkiomen Creek at Graterford, Pa. 1-4730
Average discharge, 53 years of record: 370 cfs.
Maximum discharge, luly 9. 1935: 39,900 cfs.

4C«; Minimum discharge. October 5, 1941: 4.7 cfs.
s Skippack Creek near Collegeville, Pa. 1-4731.2
\ . Average discharge. 2 years of record: 65.5 cfs.
^ Maximum discharge. March 7. 1967: 4,620 cfs.

\ Minimum discharge. Septemer 12, 1967: 0.1 cfs.
x-x Wissahickon Creek at Fort Washington. Pa. 1-4739

__ s Average discharge. 6 years of record: 43.2 cfs.
-• ^ • Maximum discharge, March 7. 1967: 3.490 cfs.

Minimum discharge. September 2, 1963: 2.9 cfs.
1 Cubic feet per second

Stations.

material

:&~«JL̂ .IL̂

•:|:j:|:|:|:|:|:'::':X;X'::[:'::j:'::';:'::j:Unsaturat« ' - - • - • •

f:::::::x:x::::::::::Water' table-cturns to the atmos-
: remainder intiltraus
.-es in the undjr.yhg
reaches the zone of

.-•ted voids are tilled
• reaching the zone of
v toward !o\ver elcva-
•..aturally frcm springs

:r,der bo;'\ water-table
pressur-M e-r.J.i.ior.i. Figure 5. Downward movement of water through soil and rock to

1 water is u:.-.vniineJ ' the water table.
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10 MONTGOMERY COUNTY GROUND-WATER J H(

and the upper surface of the water is free to rise or fall. Artesian condi-
tions exist where _he ground water is confined in a permeable (having
interconnected openings) formation that is overlain by a relatively im-
permeable formation. The upper surface is not free to rise or fall, but
the water is under enough pressure to rise above the containing aquifer
in wells penetrating it. The imaginary surface to which water will rise ;.
in wells tapping an artesian aquifer is called the piezometric surface in
this report.

The water table fluctuates according to the relative amounts of re-
charge (additions to the aquifer) and discharge (losses to seeps, springs
and wells). Because of the heavy evapotranspiration losses through the

• growing season (April to October) little recharge reaches the zone of
saturation and water levels decline; water levels generally rise through-
out the rest of the year.
Water levels in the county are at or near the land surface in the valleys

and rise toward the drainage divides. The rate of water level rise, how-
ever, is less than that of the land surface, so wells on the higher elevations
must be drilled deeper to reach the water table than those in the valleys. ' i c

The occurrence and movement of ground water is in and through inter- i oun
connected openings (Figure 6) either primary or secondary in nature. PrilDOry Openings
Primary openings are void spaces between the individual grains of
material, such as in sandstone and shale. In a coarse-grained sandstone
the openings are relatively large; in a shale the grains and openings
are very small. The larger interconnecting openings allow much more ,
ground-water movement than the smaller ones.

Secondary openings are those formed subsequent to the deposition
-;,' -\ and consolidation of the formations. In Montgomery County they result ;
.; J from the fracture or solution of rock. The fractures are the result of
f''.? external forces that caused rupture of the rock; solution cavities are
.y- * formed by the solution and removal, by water, of parts of rocks such as j
?_' •/ limestone. Large quantities of water move through connected fractures j

i and solution cavities. !
\ • t
1 HOW AND WHERE THE WATER IS FOUND \> «
. SUBSURFACE WATER i

| Ground water in Montgomery County is found in both artesian and
• " ' water-table aquifers. These aquifers yield water to wells at various

rates which vary over a wide range, both from one geologic formation to
. another and within the same geologic formation. Well yields range
\ from a fraction of a gallon per minute to more than 1.500 gpm (gallons .

per minute). Data on seven hundred wells drilled in the various geologic Figure

300.409



HOW AND WHERE THE WATER IS FOUND 11
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12 MONTGOMERY COUNTY GROUND-WATER

Small yield, well Large yield , well
intersects a few intersects numerous
fractures. fractures.

Well I Well 2

/-i •. -J .Seepage-in the soil;-'.;•.': °.'o."-o°V°'-
• ' _ • ' ° • ' '.:-.'• '•_•'••«.-.•• •'•'.'•,-.'.>

Figure 7. How fractures in bedrock formations will affect the yield
of wells.

formations that underlie the county have been described in several
published reports. (See Selected References)
When precipitation has reached the zone of saturation it moves by

gravity down the hydraulic gradient toward points of discharge. The
direction of movement is determined by the slope of the water table or
the piezometric surface. The movement of ground water is through
interconnected openings in the rock, and, as these openings are normally
small, they do not allow rapid movement of water.

The aquifers in Montgomery County are primarily consolidated rocks.
and water occurs in fractures, bedding planes, or solution openings.
Small amounts of ground water occur in the pore spaces in the weathered

• zone but i
i into consc
i in the roc
1 one fracti
I less than
' i fractures
; A geolc

=?.-r-..w. .-.,-.. I and is fo1
•.':'-̂'.-'-:o:..:̂n: i

! Table

Era. Systcir
and Epoch

Cenozoic
Quatcrnar;
Holocem

Plcistocc

Tertiary
Pliocene

Mesozoic
Cretaceous

Triassic
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HOW AND WHERE THE WATER IS FOUND 13

zone but this weathered material is thin and discontinuous. Wells drilled
into consolidated rock will yield water if they intersect saturated openings
in the rock. This is illustrated in Figure 7. Well No. 1 intercepts only
one fracture below the water table, and the yield of this well would be
less than the yield of well No. 2 because the latter well intersects several
fractures below the water table.
A geologic column for Montgomery County (Table 2) is shown below

and is followed by a generalized geologic map. (Figure 8)

Table 2. Geologic section for Montgomery County. Pennsylvania

Era. System Thickness
and Epoch Formation (fcut) Character

Cenozoic Soil. sand, gravel, and
Quaternary clay; deposits in stream
Holocene Alluvium 0-10 valleys.

Sand, gravel, clay, yel-
lowish-brown: s m a l l

Pleistocene Pensauken Formation 0-10 areal extent.

Tertiary Sand and gravel: small
Pliocene (?) Bryn Mawr Gravel 0-10 areal extent.

Clay and sand, highly
Mesozoic colored; small areal ex-
Cretaceous Patapsco Formation 0-10 tent.

Medium to coarse grain-
ed igneous rock, dark

Triassic gray, occurs as dikes
,. Diabase 5-1.800 and sills.the yield ———————————————————————————————

Shale, mudstone, sand-
stone, and conglomerate

n several Brunswick Formation 9.000-16.000 beds: reddish-brown.

moves by Argillite, mudstone. and
--, " shale; dark gray to

Lockatong Formation 0-2.000 black, thick bedded.
r table or
s through Shale and siltstone in
. normally upper member; sand-

s t o n e , fine-to coarse-
, . grained, arkosic, middleted roc-ks. - , .member; conglomerate

openings. Stockton Formation 1,000-6.000 lower member.
weathered ———————————————————————————————————

300412



Phyllite, fine - grained,
greenish-gray, some beds

Harpers Formation 500-800 (?) of quartzite and schist.

Quartzite, vitreous,
light-colored thick-bed-
ded, conglomerate at

| Chickies Quartzite 500-1,000 base.

! Precambrian (?) Schist, albite chlorite,
*•;• i and oligoclase mica, in-
'j$- ; eludes hornblende
£•/'.* . Wissahickon Formation — gneiss and phyllite.

Composed chiefly of
quartz, feldspar, biotite,

Precambrian Granite gneiss — and hornblende.

Composed of quartz,
feldspar, and horn-

Hornblende gneiss — blende.

Serpentine — Soft, fine grained, green.

14 MONTGOMERY COUNTY GROUND-WATER

Table 2. {Continued)

.. - Era. Syuem Thlckneu
'% ' and Epoch Formation (feet) Character

Paleozoic Limestone, impure, thin-
bedded upper part; mid-
dle dark graphitic phyl-
lite, lower limestone.
granular thick - bedded.

Ordovician Conestoga Limestone 500-800 dark gray.
i .____________________________.^__^----__—-.__--__-«_-____-___-_—_-.___

Cambrian Limestone, fine-grained,
| light gray to cream-col-
| Elbrook Formation 800 ored, thin-bedded. __.„..,__

Dolomite, granular, gray
Ledger Dolomite 1,000 to bluish gray.

300413
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HOW AND WHERE THE WATER IS FOUND 15

Figure 8. Generalized geologic map.

The Brunswick Formation in Montgomery County consists of con-
solidated reddish-brown shale and sandstone. Along the northern edge
of the county conglomerate is interbedded with the shale and sandstone.
The beds of the Brunswick Formation generally dip an average of 20°
to the north and northwest, but several broad synclines and anticlines
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d horn- in the .following pages.

.. ..g •< .
~ ———— Brunswick Formation E •'••? '-g'jsd, green. fc .•;. *̂ «
———— • Lithology and structure

«
'•.'•« r'l



16 MONTGOMERY COUNTY GROUND-WATER

have been superimposed on the major structure. The Brunswick Forma-
tion has been cut by many small faults and one or two large ones. There
is a well-developed system of nearly vertical joints in many of the beds
of the Brunswick Formation. Sample logs of wells in the Brunswick
Formation are listed in Table 3.

Water-bearing characteristics

Because pore spaces in the Brunswick Formation are very small, most
of the ground water occurs in and moves through secondary openings
and the nearby vertical joints that intersect at various angles throughout
the formation. The number and width of these vertical joints differ from
bed to bed within the formation; thus, some beds yield much more
water to wells than others. These vertical joints also allow downward
percolation of precipitation to recharge the aquifer.

Table 3. Sample logs of wells in the Brunswick Formation in Montgomery
County, Pennsylvania

Well Mg-632

Owner: U.S. Geological Survey

Description (feet)

I Soil, red ............................................................................................................ 0 — 2
j Shale, red, moderately calcareous; calcite joint filling ........................ 2 — 5
} Shale, red, slightly calcareous .................................................................... 5 — 10
\ Shale, red. slightly calcareous; calcite joint filling ................................ 10 — 15

Shale, red, slightly calcareous .................................................................... 15 — 18
' Shale, red. slightly calcareous; calcite joint filling ................................ 18 — 25

Shale, red, moderately calcareous; calcite joint filling ........................ 25 — 30
Shale, red. slightly calcareous; calcite joint filling ................................ 30 — 40
Shale, red, slightly calcareous .................................................................... 40 — 45
Shale, red, moderately calcareous; calcite joint filling ........................ 45 — 52

Shale, red, moderately calcareous; calcite joint filling ........................ 85 — 90
Shale, red. slightly calcareous, micaceous; calcite joint filling ............ 90 — 95
Shale, red, slightly calcareous, micaceous; quartz and calcite joint

filling .........................__............................................................................... 95 — !00
Shale, red, slightly calcareous, micaceous; calcite joint filling ............ 100 — 110
Siltstone, red, moderately calcareous, micaceous; calcite and quartz
joint filling .................................................................................................. 110— 120

Shale, red, slightly calcareous; calcite and quartz joint filling .......... 120 — 125
Shale, red, moderately calcareous, micaceous; calcite joint filling .... 125 — 130
Shale, red, moderately calcareous; calcite joint filling ........................ 130 — 135
Shale, red, moderately calcareous .............................................................. 135 — 140

Shale.
Shale.
Shale,
Siltstor
Shale.
Shale.

fillin;
Shale,
Shale.
Shale.
Shale.
Shale.
Shale,
Shale.
Shale.
Shale,
Siltstoi
Shale.
Shale,

fillin
Shale.
Shale.
Shale,

Depth Shale-

Shale, red, slightly calcareous; caicite joint filling ................................ 52 — 85 ( Sh 1

Shale.
Shale.
Shale.
Shale,
Shale,
Shale.
Shale,
Shale.
Shale.
Shale,
Shale,
Shale,

Shale.
Shale,
Shale.

Shale,
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Table 3. (Continued) ~rma
here Depth
beds _________________Description_____________________(feet)
•v'c'c Shale, red, slightly calcareous; calcite joint filling ................................ 140 — 170 \

Shale, red. slightly calcareous; calcite and quartz joint filling .......... 170 — 185 |-
Shale. reel, moderately calcareous; calcite joint filling ........................ 185 — 200 £;'•
Siltstone. red. slightly calcareous, micaceous; calcite joint filling ........ 200 — 210 t
Shale, red, slightly calcareous, micaceous; quartz joint filling .......... 210 — 215 ?
Shale, red, slightly calcareous, micaceous; quartz and calcite joint -.

most filling .............................................................................................................. 215 — 220 f.-
lings Shale, red, slightly calcareous; calcite and quartz joint filling ............ 220 — 225 '
>hout Shale, red. slightly calcareous: calcite joint filling ................................ 225 — 235
from ' Shale, red, slightly calcareous .................................................................... 235 — 240

Shale, red; calcite joint filling .................................................................... 240 — 250
Shale, red; calcite and quartz joint filling .............................................. 250 — 260

/ar Shale, red. slightly calcareous; calcite joint filling ................................ 260 — 290
Shale, red, moderately calcareous .............................................................. 290 — 300
Shale, red, slightly calcareous ...................................................................... 300 — 310

imery Shale, red, slightly calcareous; quartz and calcite joint filling ............ 310 — 315
Siltstone, buff, moderately calcareous; red shale; quartz joint filling 315 — 320
Shale, red. slightly calcareous, micaceous; calcite joint filling ............ 320 — 325
Shale, red, slightly calcareous, micaceous; calcite and quartz joint

filling .............................................................................................................. 325 — 330
Shale, red, slightly calcareous; calcite joint filling ................................ 330 — 335
Shale, red, micaceous; calcite and quartz joint filling .......................... 335 — 340

___ Shale, red, moderately calcareous; calcite and quartz joint filling ...... 340 — 345
, Shale, red, moderately calcareous; calcite joint filling .......................... 345 — 350
, Shale, red, slightly calcareous; calcite joint filling ................................ 350 — 360

——— Shale, red, micaceous; calcite and quartz joint filling .......................... 360 — 363
Shale, red. moderately calcareous; calcite joint filling .......................... 363 — 370

~~ Shale, red, slightly calcareous ...................................................................... 370 — 375
~ Shale, red, slightly calcareous; calcite joint filling ................................ 375 — 379

Shale, green, moderately calcareous .......................................................... 379 — 381 '
~~ Shale, red, slightly calcareous; calcite joint filling ................................ 381 — 385 »'•
~~ Shale, red, slightly calcareous .................................................................... 385 —405 !..•
~~ ... Shale, red, slightly calcareous; calcite joint filling ................................ 405 — 425 f \

J Shale, red. slightly calcareous .................................................................... 425 — 450 %'J.
~~ Shale, red, slightly calcareous; calcite joint filling ................................ 450 — 460 P"

Shale, red, slightly calcareous: calcite and quartz joint filling ............ 460 — 465 j'v
~ Shale, red, slightly calcareous .................................................................... 465 — 470 £
~~ __ Shale, red, slightly calcareous; calcite joint filling ................................ 470 — 475 ,
~" q. Shale, red, moderately calcareous; calcite joint filling ........................ 475 — 480 ; •
~~ Shale, red. slightly calcareous ...................................................................... 480 — 490 i

... Shale, red, moderately calcareous; calcite joint filling .......................... 490 — 500 t
— 1UU r '
- 110 ' • Well Mg-633 =

Owner: U.S. Geological Survey • i
120 —————————————-———————————————————————————————————————— f
125 Depth
150 Description (feet)
135 Shale, red; quartz joint filling .................................................................... 0 —

IOO416,
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Table 3. (Continued)

Depth
Description (feet)

Shale, red. slightly calcareous, calcite joint filling .................................. 5 — 2 0 Shale' redl m
Shale, red. moderately calcareous; calcite joint filling ........................ 20 — 25
Shale, red. slightly calcareous; calcite joint filling ................................ 25 — 30 Shale> redl sl1
Shale, red, moderately calcareous .............................................................. 30 — 35
Shale, red, moderately calcareous; calcite joint filling .......................... 35 — 40
Shale, red; calcite joint filling .................................................................... 40 — 45
Shale, red. slightly calcareous: calcite joint filling ................................ 45 — 55
Shale, red, slightly calcareous; goethite .................................................. 55 — 60
Shale, red, slightly calcareous; calcite joint filling ................................ 60 — 70
Shale, red, slightly calcareous ..................................................................... 70 — 90
Shale, red. moderately calcareous; calcite joint filling ........................ 90 — 100 Sha'e> red; c
Shale, red; calcite joint filling .................................................................... 100 — 105
Shale, red. slightly calcareous; abundant quartz and calcite joint

filling. Quartz is in crystals up to half an inch long ........................ 105 — 108
Shale, red, slightly calcareous; calcite joint filling ................................ 108 — 110
Shale, red, slightly calcareous; abundant calcite joint filling .............. 110 — 112
Shale, red, slightly calcareous; calcite and quartz joint filling and

goethite .......................................................................................................... 112 — 115
Shale, red; calcite joint filling .................................................r.................. 115 — 118
Shale, red .......................................................................................................... 118 — 120
Shale, red, slightly calcareous .............................................."........................ 120 — 123
Shale, red .......................................................................................................... 123 — 125
Shale, red, moderately calcareous; calcite joint filling ........................ 125 — 128
Shale, red, slightly calcareous .................................................................... 128 — 138
Shale, red, slightly calcareous; calcite joint filling ................................ 138 — 140 . . '
Shale, red, slightly calcareous .................................................................... 140 — H2 shale' red
Shale, red, slightly calcareous; calcite joint filling ................................ 142 — 148
Shale, red, slightly calcareous ...................................................................... 148 — 150
Shale, red, slightly calcareous; calcite joint filling and goethite ........ 150 — 152
Shale, red, slightly calcareous; calcite joint filling ................................ 152 — 165
Shale, red. slightly calcareous .................................................................... 165 — 168
Shale, red. slightly calcareous; calcite joint filling ................................ 168 — 170
Shale, red: calcite joint filling .................................................................... 170 — 172
Shale, red .......................................................................................................... 172 — 175
Shale, red, moderately calcareous .............................................................. 175 — 178
Shale, red, moderately calcareous; calcite joint filling ........................ 178 — 185
Shale, red; calcite joint filling .................................................................... 185 — 205
Shale, red, slightly calcareous; calcite joint filling ................................ 205 — 210
Shale, red; calcite joint filling .................................................................... 210 — 212
Shale, red, slightly calcareous; calcite joint filling ................................ 212 — 215
Shale, red, slightly calcareous; calcite and quartz joint filling .......... 215 — 220
Shale, red, slightly calcareous; calcite joint filling .............................. 220 — 225
Shale, red; calcite joint filling .................................................................... 225 — 230
Shale, red; calcite and quartz joint filling and goethite ........................ 230 — 232
Shale, red, moderately calcareous; quartz and calcite joint filling .... 232 — 233
Shale, red; calcite joint filling .................................................................... 233 — 235

300417

Shale, red; c:

Shale, red, sl
Shale, red; c:
Shale, red, sl
Shale, red ..
Shale, red, s'

Shale, red, s
Shale, red, s
Shale, red; i
Shale, red
•Shale, red;
Shale, red.
Shale, red.
Shale, red,
Shale, red.
Shale, red,
Shale, red,
Shale, red
Shale, red;

Shale, red:
Shale, red,
Shale, red,
Shale, red,
Shale, red,
Shale, red
Shale, red
Shale, red
Shale, red
Shale, red
Shale, red
Shale, red
Shale, red
Shale, rec
Shale, rec
Shale, rec
Shale, rec
Shale, ret
Shale, rei
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Table 3. (Continued)

Depth
__________________Description___________________(feet)

""""— Shale, red, moderately calcareous; calcite joint filling ........................ 235 — 237
•••"" ~ Shale, red; calcite joint filling .................................................................... 237 — 240
....... 2 Shale, red, slightly calcareous; calcite joint filling ................................ 240 — 243
'""" 30 Z 35 ! Shale< red' sl'8htly calcareous .................................................................... 243 — 245
•——• ^ _ ' Shale, red; calcite joint filling .................................................................... 245 — 263
•••••- Shale, red, slightly calcareous; calcite joint fllling ................................ 263 — 270
........ 40 — 45 Sha]e> red _..__._..__...._......,....._.___.....____.___....._._.... 270 — 275
........ Shale, red, slightly calcareous; calcite joint filling ................................ 275 — 278
......... 33 • Siltstone, red, moderately calcareous: calcite joint filling .................... 278 — 280
......... 60 — Shale, red, slightly calcareous: calcite joint filling ................................ 280 — 283
'"""" 7° Z no • Shale-red: calcite 'oim fllling •••••••••••-•••-•-•••••••-•••••-••••••••-•••-••••••••• 283 — 288
......... 90 100 Shale, red, slightly calcareous; calcite joint filling ................................ 288 — 290
.......... 100 — 105 sha,e red slight,y calcareous .................................................................... 290 — 295
J°int Shale, red; calcite joint fllling .................................................................... 295 — 300
•••--• 105 ~~ 108 Shale, red .......................................................................................................... 300 — 302

108 — 110 cu,i. -.̂ . -..,],-:„, .„:„. fining .................................................................... 302 — 307i . . . ._...._..._......
110 ~ Shale, red, slightly calcareous, calcite joint filling ................................ 307 — 310

Shale, red. moderately calcareous; calcite joint filling .......................... 310 — 312
._ g Shale, red, slightly calcareous ...................................................................... 312 — 314

"3 '' Shale, red. slightly calcareous; calcite joint filling ................................ 314 — 325
118 1-0 Shale, red, slightly calcareous; quartz joint filling ................................ 325 — 327
120 — 123 slight,y caicareous .................................................................. 327 — 330i .....................................
123 - {2l Shale, red .......................................................................................................... 330 - 335
125 — 128 Sha(ei re(]; caldte .oint fil,ing ......................._......._...._............................. 335 _ 348
128 — U8 Shale> ̂  sljghtly caicareous; Calcite joint filling .............................. 348 — 350
138 — 140 Shalej red> s|ightly ca|careous ................................................................. 350 — 355
140 — 142 Shale, red, slightly calcareous; calcite joint filling ................................ 355 — 358
142 — 148 , .................................................... 358 — 360
148 — 150 i moderate|y calcareous ......................................................_...„. 360 — 362
150 152 Shale, red, slightly calcareous; calcite and quartz joint filling .......... 362 — 365
*' Shale, red; calcite joint filling .................................................................... 365 — 380
165 — 168 sha]e> re(Ji moderate|y calcareous .............................................................. 380 — 383
168 — I/O Shale, red, moderately calcareous, micaceous .......................................... 383 — 385 ....,
170 — 172 Shale, red, slightly calcareous; calcite joint filling ............................ 385 — 390 . T.
172 — 175 shale_ red slightly calcareous .................................................................... 390 — 392 .53

C«L_I_ _j . Q O T Q K 3*J?
_ i ....................................................................

............... 175 — 178 Sha,e> red ................„..............„.„......;...........,......„.,„....„............„................. 592 — 395

............... 178 — 185 shale> redj slight,y caicareous .................................................................... 395 — 402

............... 185 20D Shale, red, moderately calcareous; calcite joint filling ........................ 402 — 405

............... 205 210 Shale, red, slightly calcareous; calcite and quartz joint filling ............ 405 — 408
................ 210 — 212 Shale, red. moderately calcareous .............................................................. 408 — 410
................. 212 — 215 Shaic red slightly calcareous .................................................................. 410 — 412
ng .......... 215" — 2-0 Shale, red, slightly calcareous; calcite joint filling ................................ 412 — 415
................ 220 2-3 Shale, red. moderately calcareous; calcite joint fllling ........................ 415 — 417
................. 225 — 2M) Shale, red, slightly calcareous; calcite joint filling, pyrite and goethite 417 — 420
................. 230 — 232 shale> red slightly calcareous .................................................................... 420 — 422
filling .... 232 — 2̂ 3 Shale, red, slightly calcareous; calcite joint filling ................................ 422 — 428
.......... 233 — 235
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Table 3. (Continued)

Depth
__________________Description___________________(feet)

Shale, red, slightly calcareous .................................................................... 428 — 430
Shale, red .......................................................................................................... 430 — 432
Shale, red, slightly calcareous; calcite joint filling ................................ 432 — 435
Shale, red, moderately calcareous; caicite joint filling ........................ 435 — 437
Shale, red; slightly calcareous; calcite joint filling ................................ 437 — 460
Shale, red; calcite joint fllling .................................................................... 460 — 465
Shale, red; calcite joint fllling, pyrite and goethite ................................ 465 — 467
Shale, red, slightly calcareous; calcite and quartz joint filling .......... 467 — 470
Shale, red, slightly calcareous ...................................................................... 470 — 473
Shale, red, slightly calcareous; calcite joint filling ................................ 473' — 497
Shale, red .......................................................................................................... 497 — 500

Well Mg-679
Owner: Souderton Borough

Depth
____________________Description______________________(feet)

Shale, red ........................................................................................................ 0—40
Shale, red. moderately calcareous; calcite joint fllling .......................... 40 — 100
Shale, dark reddish-gray, slightly calcareous ............................................ 100 — 110

j Shale, red. slightly calcareous; calcite joint filling and pyrite ............ 110 — 120
t Shale, red. slightly calcareous; calcite joint fllling ................................ 120 — 130
I Shale, dark red, moderately calcareous ...................................................... 130 — 140
I Shale, red, slightly calcareous; calcite joint fllling ................................ 140 — 180
T Argillite. blue-gray, slightly calcareous; calcite joint filling. Thin beds
| of red shale are in this interval .............................................................. 180 — 190
\ Argillite, blue-gray, moderately calcareous; calcite and quartz joint
f filling. About 4 feet of this interval is red shale ................................ 190 — 200
| Sandstone, gray, very fine grained; calcite joint filling and pyrite ...... 200 — 210
| Argillite, blue-gray, moderately calcareous; calcite joint filling and
} pyrite .............................................................................................................. 210 — 230
••, Argillite, blue-gray, slightly calcareous; pyrite and goethite .............. 230 — 260
i Siltstone, blue-gray, slightly calcareous; pyrite .........:............................ 260 — 270
. Argillite, blue-gray, moderately calcareous; pyrite. Red shale, moder-
'- ately calcareous; calcite joint filling and pyrite ................................ 270 — 278

Argillite, blue-gray, moderately calcareous; pyrite ................................ 278 — 285
''. Shale, reddish-brown, moderately calcareous; About 4 feet of this
* ' interval is blue-gray, moderately calcareous argillite .......................... 285 — 308

"( —- Well Mg-700
J Owner: Stanley G. Flagg, Inc.__________________________________

- - . Depth
1 Description . (feet)

5 Fill ...................................................................................................................... 0—20
. Sandstone, buff, fine grained. About half of this interval is red shale 20 — 30
; Shale, red, micaceous .................................................................................... 30 — 60
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Table 3. (Continued)

Dtpth _ . .,fee{. Descnption (feet)

„ _ 430 Shale, red .......................................................................................................... 60 — 90
43- _ 432 ' Shale, red, slightly calcareous; quartz joint fllling ................................ 90 — 100 S.V.
432 _ 435 Shale, red, slightly calcareous ...................................................................... 100 — 130 ;"•'•
35 _ 437 I Shale, dark brown, slightly calcareous ...................................................... 130 — 140 : (
... _ 46Q Shale, red, slightly calcareous ...................................................................... 140 — 150
.,_ _ 4gc Shale, red. moderately calcareous .............................................................. ISO — 160
,, _ 467 • Shale, red; calcite joint filling .................................................................... 160 — 170 .v.-..
,_ _ 47Q Shale, red, slightly calcareous .................................................................... 170 — 190 V-
4_. _ 47j Shale, red, moderately calcareous .............................................................. 190 — 200 \_~
... _ 4̂ 7 . Shale, red, moderately calcareous, micaceous; calcite joint filling .... 200 — 250
-_ _ ,~n ' ( Shale, red, micaceous; calcite joint filling ............................................ 250 — 260

Shale, red, slightly calcareous: calcite joint filling ................................ 260 — 280
Shale, gray-brown, slightly calcareous; micaceous; calcite joint filling 280 — 290
Shale, red, slightly calcareous; calcite joint filling ................................ 290 — 330 *
Siltstone, red, slightly calcareous; calcite joint filling ............................ 330 — 340

Depth Shale, red. moderately calcareous .............................................................. 340 — 350
Shale, red, moderately calcareous; calcite joint filling .......................... 350 — 360
Siltstone, red, moderately calcareous; calcite joint fllling .................... 360 — 370
Shale, red, moderately calcareous; calcite joint filling ........................ 370 — 390
Shale, red, modera'tely calcareous: calcite and quartz joint filling ...... 390 — 400
Shale, red, moderately calcareous; calcite joint filling ........................ 400 — 456
Sandstone, white, fine grained .................................................................... 456 — 461
Shale, red, moderately calcareous; calcite joint filling ........................ 461 — 480
Argillite, blue-gray, moderately calcareous, interbedded with about 3

feet of buff sandstone ................................................................................ 480 — 500
Sandstone, light-brown, fine grained .......................................................... 500 — 510
Sandstone, light-brown, medium grained .................................................. 510 — 520
Shale, brown, slightly calcareous, micaceous: calcite joint fllling ........ 520 — 530
Shale, brown, slightly calcareous, micaceous; quartz joint fllling ........ 530 — 540
Shale, red, moderately calcareous; calcite joint filling ........................ 540 — 560
Shale, red, moderately calcareous; calcite and quartz joint filling ...... 560 — 600
Shale, red, slightly calcareous; calcite joint filling ................................ 600 — 610
Shale, red, moderately calcareous; calcite joint filling. About 1 foot

of this interval is buff, fine grained sandstone .................................... 610 — 620
Shale, red, moderately calcareous; calcite joint fllling .......................... 620 — 640

Well Mg-704
Owner: Lansdale Municipal Authority

Depth
Description (feet)

————— Shale, red ........................................................................................................ 0 — 10
Depth Shale, red, slightly calcareous; calcite joint filling ................................ 10 — 20
<feet) Shale, red .......................................................................................................... 20 — 40
Q _ 20 Shale, red, slightly calcareous .................................................................... 40 — 70
„ _ 30 Shale, red, slightly calcareous; calcite joint filling ................................ 50 — 70
J0 _ ^ Shale, red. moderately calcareous; calcite joint filling .......................... 70 — 80
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Table 3. (Continued)

Depth
__________________Description___________________(feet)
Shale, red, slightly calcareous; calcite joint filling ................................ 80 — 140
Shale, red, moderately calcareous; calcite joint filling ............................ 140 — 190
Shale, red, slightly calcareous; calcite joint filling ................................ 190 — 200
Shale, red. slightly calcareous; calcite joint filling and pyrite ............ 200 — 210
Shale, red, slightly calcareous; calcite joint filling ................................ 210 — 220
Siltstone, red, slightly calcareous; goethite ............................................ 220 — 230
Argillite. blue-gray to greenish-gray, slightly calcareous; calcite joint

filling and goethite .................................................................................... 230 — 240
Shale, gray-brown, slightly calcareous; calcite joint filling and goethite 240 — 250
Shale, red, moderately calcareous; calcite joint fllling and goethite .... 250 — 260
Shale, red, moderately calcareous; calcite joint filling ........................ 260 — 290
Shale, red, slightly calcareous; calcite joint filling, pyrite and goethite 290 — 310
Shale, red, slightly calcareous; calcite joint filling ................................ 310 — 330
Argillite, blue-gray, moderately calcareous; calcite joint filling and
pyrite .............................................................................................................. 330 — 360 fc . .

Argillite, blue-gray, moderately calcareous; calcite joint filling and
goethite .......................................................................................................... 360 — 370 located

not cr
Well Mg-725 „. wells

Owner: Schwenksville Water Co. ,. .limits,
Where
coalesc
well i:
Formal
Formal
are loc
trate tl

Depth
Description . (feet)

Shale, red, slightly calcareous; calcite joint filling ................................ 0 — 20
Shale, red, slightly calcareous; quartz joint filling, pyrite and goethite 20 — 30
Shale, red, moderately calcareous; calcite joint filling, pyrite and

goethite .......................................................................................................... 30 — 40
Shale, red, slightly calcareous; joint filling ............................................ 40 — 50
Shale, red. a few green spots, moderately calcareous ............................ 50 — 60
Shale, red, moderately calcareous. About 4 feet of this interval is
purplish-brown .............................................................................................. 60 — 70

Shale, red, slightly calcareous; calcite joint filling ................................ 70 — 80
Shale, red, moderately calcareous; calcite and quartz joint filling .... 80 — 90
Shale, red, slightly calcareous; quartz joint filling ................................ 90 — 100
Shale, red, moderately calcareous; calcite joint filling ........................ 100 — 110
Shale, red, slightly calcareous; calcite and quartz joint filling ............ 110 — 120
Shale, red, slightly calcareous; calcite joint filling ................................ 120 — 150
Shale, red, slightly calcareous .................................................................... 150 — 160
Shale, red, slightly calcareous; calcite joint filling ................................ 160 — 180
Shale, red, slightly calcareous; calcite and quartz joint filling ............ 180 — 190 , r
Shale, red, slightly calcareous; calcite joint fllling ................................ 190 — 200
Shale, red, moderately calcareous; calcite and quartz joint filling .... 200 — 210
Shale, red, moderately calcareous; calcite joint fllling ........................ 210 — 220
Shale, red. slightly calcareous; calcite joint filling ................................ 220 — 240
Shale, red; calcite joint filling .................................................................. 240 — 250
Shale, red, slightly calcareous; calcite joint filling ................................ 250 — 290

The
supplk
yields
of at I
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likely
Suffi

locatio
but yit
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.......... 310 — 330
and

210 — 220
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240 — 250
250 — 290
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Well depths and yields

The Brunswick Formation is a reliable source of small to moderate
supplies of ground water. Some wells yield more than 200 gpm, and if
yields of 100 gpm or more are desired wells should be drilled to depths

...... 80—140 | of at least 200 feet. According to Longwill and Wood (1965, p. 12),

...... 140 — 190 I . . . "Wells drilled to depths between 200 and 550 feet deep are most
200 — 2̂ 0 j likely t0 obtain maximum yields."
210 — 220 • Sufficient water for domestic purposes can be obtained at almost any

........ 220 — 230 location from wells that are drilled 40 or 50 feet below the water table,
joint f but yields large enough for industrial and municipal purposes are more
........ 230 — 240 j difficult to obtain. If large supplies are sought, test wells should be
te 250 - 260 i drilled to find the best site for a PrOducti°n well.
......... 260 — 290

Well location and spacing

Wells located in the valleys, where the water table is close to the
3 ° ~ I land surface, have more available drawdown than wells of the same depth
i_370 I located on'hills. This is illustrated in Figure 9. Well spacing is generally

t not critical when water is being pumped for domestic purposes, but
; wells should be spaced as far apart as is necessary, within economic

limits, when wells are pumped for industrial and municipal purposes.
Depth \ Where several pumping wells are closely spaced, the cones of depression

; coalesce and the interference may be so great that the yield of each
0 _ 20 I well is reduced. Wells less than 2,000 feet apart in the Brunswick

goethite 20 — 30 ^ Formation have generally shown some interference. In the Brunswick
ite and i Formation, interference between wells is greatest between wells that
............... 30 — 40 ! are jocate(j parallel to the strike of the beds, because the boreholes pene-

40 — 50 i , . . . -50 _ 60 i trate the same beds and fracture systems.
terval is \
............... 60—70 ! Water quality
................ 70—80 !
tilling .... 80 — 90 , Ground water in the Brunswick Formation is of the calcium bicarbon-

QQ ___ J 00................ _ ,10 \ ate type when the concentrations of dissolved solids are less than
.............. 11Q _ 12Q | 5QQ mg/i (milligrams per liter) and of the calcium sulfate type when

.................. 120 — 150 I the dissolved solids are greater than 500 mg/1. The median dissolved-

.................. 150 — 160 \ solids content is about 300 mg/1. Median hardness as CaCo3 is about

.................. 160 — 180 ' 220 mg/1. Almost all the water meets U.S. Public Health Service stand-
nff f 180 — 190 Ing ........... arcjs for mjneraj content.
.................. i"" —• /uu '.
. filling .... 200 — 210
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HOW AND WHERE THE WATER IS FOUND 25

Lockatong Formation

Lithology and structure

The Lockatong Formation lies immediately below the Brunswick
Formation. It consists of thick-bedded argillite (very dense shale and
mudstone). The Lockatong Formation is resistant to erosion and forms
a low ridge where it is exposed along the south edge of the Brunswick
Formation. Thinner beds of similar black argillite are interbedded with
the overlying Brunswick Formation. Like the Brunswick Formation, the
Lockatong dips to the northwest an average of 20°.

Water-bearing characteristics

The pore spaces in the Lockatong Formation are very small, and most
of the ground water moves through a system of interconnected joints
and fractures. The fractures are narrower and more widely spaced than
those in the Brunswick Formation.

• «*» — r

*%>''* •*• ̂
.228PSS5 •• •*•#!> ! .IP--..?!

<° Well depths and yields
o>
E The yields of wells in the Lockatong Formation are low because of
« the smallness and scarcity of fractures. Well yields range from 4 to 40
j2 gpm, and the average yield is about 7 gpm. Yields greater than those
,/> required for domestic purposes are not available from wells in this
.£ formation. Large-diameter wells drilled in this formation will yield
5 larger volumes of water than small-diameter wells for short periods
c <n of time because the amount of water stored in the well is greater in
v> .E the large-diameter wells. Aside from the storage factor, the drilling of
1» c deeper wells in the Lockatong Formation does not materially increase

the potential yields of wells. Pumps should be set near the bottom of
cr! wells because drawdown is large.
CD
g, Well location and spacing
iZ

Because the Lockatong Formation is resistant to erosion, it forms
ridges. Therefore, wells pumping water from this formation will not
usually divert water from the streams. The cones of depression developed
by pumping wells in the Lockatong Formation are not extensive because
of the poor water-bearing characteristics, therefore, interference between
wells is not a problem. A typical cone of depression in the Lockatong
Formation is shown in Figure 10.
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26 MONTGOMERY COUNTY GROUND-WATER

Streom

Figure 10. Cone of depression in the Lockatong Formation.

Water quality

The water in the Lockatong Formation is very similar in quality to
that in the Brunswick Formation, but it has a slightly lower hardness and
dissolved-solids content.

Stockton Formation

Lithology and structure

The Stockton Formation which immediately underlies the Lockatong,
is made up of three distinct members: (1) A lower member consisting
chiefly of sandstone and conglomerate, (2) a middle member consisting
chiefly of sandstone, and (3) an upper member consisting chiefly of red
shale. The outcrop of the three members of the Stockton Formation is
shown in Figure 11. The formation dips to the north and northwest an
average of 12°.
Sample logs of wells in the Stockton Formation are given in Table 4.

Water-bearing characteristics

Water in the Stockton Formation occurs in pore spaces between the
grains and in secondary openings (such as fractures) in the rock. The
size of the openings between the grains differs with the degree of sorting
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28 MONTGOMERY COUNTY GROUND-WATER

of the original material and with the amount of cementation that binds
the grains together. The three members differ in their water-bearing
characteristics because of the difference in the grain size and the degree
of sorting. The middle member consists of well-sorted sandstone and
is the best water-producing unit. The lower member is less well sorted
and, therefore, does not yield as much water to wells. The upper member
of the Stockton Formation is the poorest producer because the fineness of
the sediments allows little water storage or movement.

Table 4. Sample logs of wells in the Stockton Formation in Montgomery
County, Pennsylvania

Well Mg-216
Owner: Hatboro Borough Authority
Driller: Stothofl

Depth
Description (feet)

Soil ...................................................................................................................... 0 — 5
Middle arkose member:
Shale, red .................................................................................................... 5—80
Sandstone, arkosic. gray, fine- to medium-grained, weakly cemented 80 — 100

" ••$-. -̂  Shale, red .................................................................................................... 100 — 176
'" *£• - \ \ Sandstone, arkosic, gray, well-cemented ................................................ 176 — 182
/*:, .' i Shale, red ...................................................................................................... 182 — 196
3?"" • > Sandstone, arkosic, gray ............................................................................ 196 — 203
W"" | Shale, red ...................................................................................................... 203 — 230

•j Sandstone, arkosic, gray, fine- to medium-grained, weakly cemented 230 — 260
^ , .. * Shale, red, and gray arkosic sandstone ................................................ 260 — 274
*•._;.: ~: Shale, red .................................................................................................... 274 — 280
"'. -.. • : Sandstone, arkosic, gray, and red shale ..........'........................................ 280 — 297

/; Well Mg-219
_£ Owner: Hatboro Borough Authority
-*" Driller: Stothoff

- - • ' . Depth
___________________Description____________________(feet)

' . '• No Sample ............................................................................................................ 0 — 21
: Middle arkose member:

'/' Siltstone, gray to red. sandy .................................................................... 21 — 38
j Sandstone, arkosic, gray, fine- to medium-grained ................................ 38 — 78
;• Sandstone, arkosic, bud-colored, medium-grained; some brown

siltstone ...................................................................................................... 78 — 115
Sandstone, arkosic. gray, fine-grained, calcareous ................................ 115 — 128
No Sample .................................................................................................. 128 — 143
Sandstone, arkosic, buff-colored, fine- to medium-grained, calcareous 143 — 158
Siltstone, reddish-brown, sandy, calcareous ........................................ 158 — 164
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Table 4. (Continued)

Depth
Description (feet)

r is less well sorted Sandstone, arkosic, gray, medium-grained, calcareous ........................ 164 — 200
Siltstone, reddish-brown, sandy ............................................................. 200 — 215
Sandstone, arkosic, gray, medium-grained; some reddish-brown
siltstone ...................................................................................................... 215 — 265

Sandstone, arkosic, reddish-brown, medium-grained ......................' 265 — 275
Sandstone, arkosic, gray, fine- to medium-grained, calcareous .......... 275 — 300

tion in Montgomery

Well Mg-230
Owner: Blue Bell Water Works
Driller: Ridpath and Potter

————— j Depth
Depth ! Description (feet)
(feet) —————————————————————————————————————————————————

Soil, yellowish-brown .................................................................................... 0 — 5
Middle arkose member:

| Siltstone, grayish-red, weakly cemented ................................................ 5 — 25
Sandstone, arkosic, light-brown, very fine to fine-grained .................. 25 — 40
Siltstone, grayish-red, firmly cemented .................................................. 40 — 65
Sandstone, arkosic, pale-brown, fine- to coarse-grained ...................... 65 — 89
Siltstone. brownish-gray ............................................................................ 89 — 100
Sandstone, arkosic, brownish-gray, medium-grained, weakly ce-
mented; some brownish-gray siltstone ................................................ 100 — 120

................ 203 — 230 ; Siltstone, reddish-brown and brownish-gray ........................................ 120 — 155
jemented 230 — 260 Sandstone, arkosic, pale-orange, medium- to coarse-grained ............ 155 — 160
................ 260 — 274 Siltstone, brownish-gray and grayish-red ................................................ 160 — 175
................ 274 — 280 Sandstone, arkosic, pale-brown, fine-to medium-grained .................... 175 — 195
................ 280 — 297 j Siltstone, grayish-red, sandy, firmly cemented .................................... 195 — 200

j Sandstone, arkosic, brownish-gray and yellowish-brown, very fine
to fine-grained, firmly cemented .......................................................... 200 — 235

! Siltstone, brownish-gray, sandy, firmly cemented ................................ 235 — 250

Depth
(feet) Well Mg-270

Owner: Blue Bell Water Works
0 — 2 1 f Driller: Ridpath alTd Potter

21—38 I Depth
38 — 78 _________________________________ Description ____________________ (feet)
78—115 '' Silt, Clayey, light-brown .............................................................................. 0—20
. _ p. ' Middle arkose member:

............... .- , Sandstone, arkosic, pale-brown, medium-grained ................................ 20 — 27

............... I — o —- t4_t ' __ __., ,,. .-„ Silt, brown, clayey .................................................................................... 27 — 32i careous 143 — 158— . . „ . , , . , -, .,g _ .,. Sandstone, arkosic, yellowish-brown, coarse-grained .......................... 32 — 42
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Table 4. (Continued)

Depth
___________________________Description___________________(feet)

Siltstone, brown .......................................................................................... 42 — 52
Sandstone, arkosic, pale-brown, very fine-grained ................................ 52 — 62
Shale, brown, silty, calcareous ................................................................ 62 — 72
Sandstone, arkosic, pale-brown, medium-grained ................................ 72 — 102
Sandstone, arkosic, yellow, fine-grained ................................................ 102 — 112
Sandstone, arkosic, grayish-yellow, medium- to coarse-grained ........ 112 — 122
Sandstone, arkosic, yellowish-gray, fine-grained .................................. 122 — 142
Sandstone, arkosic, brownish-gray, very fine-grained .......................... 142 — 176
Sandstone, arkosic. brownish-gray, fine- to medium-grained ............ 176 — 203
Siltstone, brownish-gray ............................................................................ 203 — 210
Sandstone, arkosic, light-gray, medium-grained .................................... 210 — 235
Shale, silty, brownish-gray ........................................................................ 235 — 241
Sandstone, arkosic. light-gray .................................................................. 241 — 258
Shale, silty, light-gray, calcareous ............................................................ 258 — 270
Sandstone, arkosic, light-gray .................................................................. 270 •— 282
Shale, grayish-red, silty, calcareous ........................................................ 282 — 300
Sandstone, arkosic, grayish-red, medium- to coarse-grained, cal-
careous ...................................................................................................... 300 — 310

Well Mg-275
Owner: Horsham Township Authority
Driller: Unknown_________________________________________

Depth
_________________Description___________________(feet)
No sample .......................................................................................................... 0 — 50

$ Middle arkose member:
.,* Sandstone, arkosic, grayish-red, very fine and fine-grained, clayey .. 50 — 150
.3 No sample ....................................................................._............................... 150—160
,» Sandstone, arkosic, gray, fine-grained, clayey ........................................ 160 — 170
.;' Limestone, gray, fine-grained .................................................................... 170 — 180
$ Sandstone, arkosic, brownish-gray, medium-grained ............................ 180 — 197
•': Sandstone, arkosic, grayish-red, very fine and fine-grained ................ 197 — 270
". Siltstone, grayish-red, sandy .................................................................... 270 — 350

] Well Mg-276
"' Owner: Horsham Township Authority
I Driller: Unknown_____________________________________

. Depth
| __________________Description____________________(feet)
} Middle arkose member:
j Siltstone, red, some very fine gray sandstone ........................................ 0 — 12
; Sandstone, arkosic, brown ........................................................................ 12 — 25
j Arkose, gray, medium-grained .................................................................. 25 — 50
i Siltstone, red ................................................................................................ 50 — 72
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Table 4. (Continued)

Depth
___________________Description____________________(feet)

2 Arkose, gray, medium- to coarse-grained .............................................. 72 — 80
2 Arkose, gray, medium-grained .................................................................. 80 — 90
2 Sandstone, arkosic, yellowish-brown, medium-grained ........................ 90 — 140
2 Siltstone, red, hard; some medium-grained gray arkose .................... 140 — 250
2 Arkose, gray, fine-grained ........................................................................ 230 — 250
2 Sandstone, arkosic, yellowish-brown, medium-grained ........................ 250 — 298
•g Sandstone, arkosic, yellowish-brown, medium-grained; grayish-red
)3 siltstone ...................................................................................................... 298 — 320
,0 Sandstone, arkosic, brown, medium-grained .......................................... 320 — 340
j5 Well Mg-285
; Owner: Fort Washington Industrial Park
38 Driller: Pennsylvania Drilling Co.___________________________

82 Depth
00 __________________Description___________________(feet)

Soil, yellowish-brown, sandy ........................................................................ 0 — 5
Lower arkose member:

*»'t'l* i •*%!* '̂  ~~'*? ' ' *'Siltstone, reddish-brown ............................................................................ 5 — 55 ?' •• J''/*"_ '*£
Sandstone,, arkosic, reddish-brown, fine-grained, silty ........................ 55 — 65 '" • •'•*':/~ ,:-ai
Sandstone, arkosic, reddish-brown, medium-grained .......................... 65 — 105
Sandstone, arkosic, pale-red, coarse-grained .......................................... 105 — 115

1 | Sandstone, arkosic, grayish-red, fine- to medium-grained .................. 115 — 145
1 j Sandstone, arkosic, pale-red, medium- to coarse-grained .................... 145 — 175
50 | Sandstone, arkosic, pale-red, very fine to medium-grained ................ 175 — 180

j Sandstone, arkosic, pale reddish-brown, medium- to coarse-grained 180 — 198
I50 Siltstone, grayish-red, sandy .................................................................... 198 — 199
,en Sandstone, arkosic, pale reddish-brown, medium- to coarse-grained 199 — 215 .
,70 No sample .................................................................................................... 215 — 220 ?* • ̂Ŵ l
lgo Siltstone, grayish-red, sandy ...................................................................... 220 — 225 *'- :ŷ  -'̂ -̂
197 No sample .................................................................................................... 225 — 230
>7Q : Chickies quartzite:
350 I Quartzite, white, gray, and red ................................................................ 230 — 290

, Well Mg-290
j Owner: Borough of Ambler

Driller: Ridpath and Potter_____________________________^^^ ^ ; -,y,«

Depth f''' •'"' f̂
Description (feet)

Lower arkose member: * ':•..-
12 ' Arkose, gray, medium-grained ................................................................ 0 — 5 =•;£/ 1 j>'
25 | Arkose, brown, coarse- to very coarse-grained .................................... 5 — 20 :• : "-̂ .
50 ! Arkose, brown, medium- to coarse-grained ............................................ 20 — 93 s. v • ?_J-'
72 Arkose, brown, medium-grained ............................................................ 93 — 110 *\ _. 5 '

I Siltstone, grayish-red .................................................................................. 110 — 120

'- k~' Vyi..'--. J>iV • '..'' •*•
• . • ..V.' . •••* K • • • •
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Table 4. (Continued)

Depth
____________________ Description _____________________ (feel)

Arkose. brown, medium- to coarse-grained ............................................ 120 — 135
Diabase; red siltstone ................................................................................ 135 — 140
Arkose. brown, coarse-grained ................................................................ 140 — 144
Arkose. gray, medium- to coarse-grained .............................................. 144 — 161
Arkose, yellowish-brown, coarse-grained .............................................. 161 — 171
Arkose. yellowish-brown, medium- to coarse-grained ........................ 171 — 175
Arkose. gray, medium-grained ................................................................ '175 — 185
Arkose. yellowish-brown, coarse-grained .............................................. 185 — 195
Shale, grayish-red ........................................................................................ 195 — 198
Arkose. yellowish-brown and gray, coarse- to very coarse-grained .... 198 — 250
Arkose, medium- to coarse-grained .......................................................... 250 — 276
Arkose. brownish-gray, fine grained: red siltstone ............................ 276 — 286
Siltstone. red ................................................................................................ 286 — 344
Arkose, coarse- to very coarse-grained .................................................. 344 — 354
Arkose. medium- to coarse-grained; grayish-red siltstone; diabase 354 — 384
Arkose. yellowish-brown, coarse-grained; grayish-red siltstone ...... 384 — 400
Arkose, pale-orange, medium- to coarse-grained; red siltstone ........ 400 — 410
Siltstone. red ................................................................................................ 410 — 440
Arkose. gray, coarse-grained; red shale ..:..........................,.................. 440 — 450
Arkose. gray, medium-grained ................................................................ 450 — 470
Siltstone, grayish-red .................................................................................. 470 — 490
Arkose, gray, medium-grained ................................................................ 490 — 500

Well Mg-300
Owner: North Wales Water Authoritv
Driller: Ridpath and Potter

Depth
___________________ Description ____________________ (feet)

- — — - ——————————————— • —————— — ~
Lockatong formation:
Shale, gray .................................................................................................... 0 —30
Shale, dark grayish-red; dark-gray shale .............................................. 30 — 60

Stockton formation:
Upper shale member:
Shale, grayish-red ........................................................................................ 60 — 80
Siltstone. grayish-red; some fine-grained arkosic sandstone ................ 80 — 90
Shale, grayish-red ........................................................................................ 90 — 355
Sandstone, arkosic, white, fine-grained .................................................. 355 — 360
Arkose, light-gray, fine- to medium-grained; some red shale .......... 360 — 390
Shale, grayish-red; some grayish-red siltstone .................................... 390 — 450
Arkose. light-gray, fine- to medium-grained .......................................... 450 — 495
Limestone, gray .....................................................................-..;..:.............. 495 — 500
Sandstone, arkosic. medium-grained ........................................................ 500 — 505
Shale, grayish-red ...................................................................................... 505 — 520
Sandstone, arkosic. brownish-gray, fine- to medium-grained .............. 520 — 550
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Table 4. (Continued)

Well Mg-465
Owner: Arvid E. Lyden
Driller: Ridpath and Potter

5
o Depth
.4 Description (feet)

1 Soil ...................................................................................................................... 0 — 2
Lower arkose member:
Sandstone, arkosic, yellowish-brown, medium- to coarse-grained ...... 2 — 22

3 Sandstone, arkosic, pale-brown, fine- to medium-grained ................ 22 — 62 E"7*sj2_i"fr.' *• -v «
Sandstone, arkosic, gray, very coarse-grained ...................................... 62 — 90 fr--"5F: •• >- '»-••

' Sandstone, arkosic, brown, very fine-grained ...................................... 90 — 97
Sandstone, arkosic. brown, medium-grained ...................................... 97 — 130

6

Well Mg-489
Owner: U.S. Naval Air Station
Driller: Pennsylvania Drilling Co.

'0
0 ' Depth

Description (feet)

Soil, reddish-brown, sandy ............................................................................ 0 — 7
Middle arkose member:
Sandstone, arkcsic, yellowish-brown, fine- to medium-grained ........ 7 — 17
Siltstone,- grayish-red .................................................................................. 17 — 21
Sandstone, arkosic, yellowish-brown, fine- to medium-grained ........ 21 — 29
Sandstone, arkosic, grayish-red, fine-grained ........................................ 29 — 33
Limestone, light-gray, clayey .................................................................... 33 — 41
Sandstone, arkosic, yellowish-brown, fine-grained ................................ 41 — 48
Sandstone, arkosic, yellowish-brown, medium- to coarse-grained .... 48 — 50
Sandstone, arkosic. grayish-orange, fine- to medium-grained .............. 50 — 60

Well Mg-490
Owner: U.S. Naval Air Station

0 Driller: Philadelphia Drilling Co.

Depth
Description (feet)SO 1 ———————————————

90 No sample ........................................................................................................ 0—22
55 Middle arkose member:
oO Sandstone, arkosic. grayish-orange and yellowish-brown, very fine-
J0 to medium-grained, silty ........................................................................ 22 — 32
50 . • Siltstone, pale-brown and grayish-orange, sandy .................................. 32 — 41

Sandstone, arkosic, yellowish-brown, very fine- to fine-grained ........ 41 — 47
, Siltstone, brownish-gray, sandy .............................................................. 47 — 51

__ Arkose, yellowish-gray, very fine- to medium-grained ........................ 51 — 67
-0 Siltstone, gray and grayish-red, sandy .................................................... 67 — 75

Sandstone, arkosic, grayish-orange, very fino- to coarse-grained ........ 75 — 120
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Table 4. (Continued)

Depth
__________________ Description ___________________ (feet)

Siltstone, arkosic, grayish-orange and brown, very fine- to medium-
grained ...................................................................................................... 140 — 158

Siltstone. gray .............................................................................................. 158 — 165
Sandstone, arkosic, grayish-orange, medium- to coarse-grained ........ 165 — 178
Siltstone, grayish-red; some orange arkosic sandstone ........................ 178 — 185s-.PV'.. . v . >.'?

.̂̂ l-;t
»•**•"* •-"•*?". :.a Well Mg-495

Owner: American Chemical Paint Co.
Driller: Ridpath and Potter

Depth
Description (feet)

Upper shale member:
Soil and clay .............................................................................................. 0 — 17
Sandstone, arkosic, light-gray, fine- to medium-grained ...................... 17 — 20
Shale, grayish-red, silty ............................................................................ 20 — 39
Arkose, yellowish-orange, fine- to medium-grained ............................ 39 — 48
Shale, grayish-red, silty ............................................................................... 48 — 110
Sandstone, arkosic, grayish-red and brownish-gray, fine-grained ...... 110 — 130
Shale, grayish-red ...................................................................................... 130 — ISO

Middle arkose member:
4 Sandstone, arkosic, pale-brown, fine- to medium-grained .................. 150 — 160
• -I Sandstone, arkosic. pale-brown, very fine to fine-grained; some red
\ shale .......................................................................................................... 160 — 180
•f Arkose, gray, fine- to medium-grained .................................................. 180 — 190

Sandstone, arkosic, brown, medium- to coarse-grained .................... 190 — 200
^ Siltstone, grayish red .................................................................................. 200 — 2JO
^ Siltstone, arkosic. pale-brown, fine- to medium-grained .................... 210 — 245
.;* Shale, grayish-red.- silty .............................................................................. 245 — 260

Sandstone, arkosic, yellowish-brown, medium-grained ...................... 260 — 266

'4 Well Mg-499
•). Owner: Borough of Ambler
.:; Driller: Ridpath and Potter _______________

". "" Depth
Description _ __ _ (feet)

Lower arkose member:
^ Shale, brown and grayish-red .................................................................. 0 — 20
« Sandstone, arkosic, brownish-gray and yellowish-brown, very fine-

to fine-grained ........................................................................................ 20 — 30
f Siltstone, grayish-brown ............................................................................ 30 — 40
-| Sandstone, arkosic, grayish-red, very fine-grained ................................ 40 — 42
: Shale, grayish-red, silty .............................................................................. 42 — 52
? Sandstone, arkosic, light-gray, fine- to medium-grained ...................... 52 — 72

Shale, grayish-red, silty .............................................................................. 72 — 82

r*"l4-* •?:•*&
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Table 4. (Continued) V
_______________________________ t

Depth jj;.'
Description (feet) »-.

Well Mg-533

-. •__Sandstone, arkosic, light-gray, medium- to coarse-grained .................. 82 — 115
Sandstone, arkosic, pale-brown, medium- to coarse-grained .............. 115 — 172 |s.y. • •.£.'£' -̂ X'O:--'* ;
Shale, grayish-red, silty ............................................................................ 172 — 175 *--&̂ i? tj "v'.V/H. '?' '*
Sandstone, arkosic, gray, coarse-grained .............................................. 175 — 185 -i-.fr * .s. *•• >* «*.-.. .
Arkose, light-gray, medium- to coarse-grained .................................... 185 — 225
Arkose, yellowish-brown, fine- to medium-grained .............................. 225 — 235
Arkose. yellowish-brown, medium- to coarse-grained ...................... 235 — 300

Well Mg-500
Owner: Borough of Ambler
Driller: Ridpath and Potter________________________________

Depth
___________________Description____________________(feet)

Soil ...................................................................................................................... 0 — 5
Lower arkose member:
Sandstone, arkosic, yellowish-orange, very coarse grained, conglom-

eratic .......................................................................................................... 5 — 2 8
Shale, grayish-red, sandy ............................................................................ 28 — 40
Sandstone, arkosic, pale-orange, coarse- to very coarse-grained ...... 40 — 70
Sandstone, arkosic, brown, fine-grained ................................................ 70 — 110
Siltstone, brown, sandy ............................................................................ 110 — 120
Sandstone, arkosic, gray, medium- to coarse-grained; some red shale 120 — 150
Shale, grayish-red ...................................................................................... 150 — 190
Sandstone, arkosic. pale-brown, fine- to medium-grained .................. 190 — 220
Shale, grayish-red ........................................................................................ 220 — 230

Well Mg-532
Owner: Selas Corporation of America
Driller: Ridpath and Potter_______________________________

Depth
_________Description_______•____________(feet.

Soil, yellowish-brown .........................................................................-...•..—. 0 — 5
Lower arkose member:
Siltstone, reddish-brown, pebbly .............................................................. 5 — 50

Chickies quartzite:
Quartzite ...................................................................................................... 50 — 184

D * -•• :" -**2t

6, •-•* .-•**«£>.?ft • V_..-'Jp
I.'-"vo'-I.?*!i
f

0 j Owner: A. F. Picolet d'Hermillion I.' \̂  , ..„..,&. _>j
.0 | Driller: Ridpath and Potter________________________________ V- "v '"£;£ ~*
*2 , Depth if , " -r̂.,'
>z ' Description _____________(feet) . • ' ' --T .

———————————————————————————————————————————————————————— i. u -
Soil .................................................................................................................... 0—1 ;

j
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Table 4. (Continued)

Lower arkose member:

Stockton
high-yiel
the kno

n . . ?fept. . section :Description (feet) penetrat
permeab

Silt, dark yellowish-brown ...................................................................... 1 — 20 ' . ,
Sandstone, arkosic, brown, very fine- and fine-grained ...................... 20 — 32 trom

bed and
member

Sandstone, arkosic, grayish-brown, fine- to coarse-grained ................ 32 — 60
Sandstone, arkosic, brown, coarse- to very coarse-grained; some
brown siltstone ...................................................................................... 60 — 100

Sandstone, arkosic, brown, medium- to coarse-grained .................... 100 — 110
Shale, grayish-red, silty .............................................................................. 110—112
Sandstone, arkosic, yellowish-brown, coarse-grained .......................... 112 — 134 f _I Grou

Well depths and yields larSelycontent
The highest yields and specific capacities (yield per unit of draw- mwater i

The average reported for wells in this member is 131 gpm. Next in *• are
order of water-yielding capacity is the lower member of the formation,
with an average yield of 106 gpm. The lowest average yields (19 gpm)
and specific capacities are those reported for wells drilled in the upper
shale member. In some of the tests made on wells tapping the Stock-
ton Formation, it was noted from brine tracing tests that some zones were
thieving water from zones of higher artesian head. That is, water from a
zone of higher artesian head is entering the well, moving up or down to
a zone of lower head, and flowing back into the rock.

Well location and spacing

Wells drilled in the Stockton Formation should be located where
they will penetrate the greatest saturated thickness of the most perme-
able bed. This means that a well should not be drilled on the outcrop
of the permeable bed but, rather, at a location downdip from the outcrop.
This might even require that a well be started in the least permeable
bed. Data concerning proper well spacing are lacking, but wells should
be as far apart as practicable.

The topography in the area underlain by the Stockton Formation
gives good clues concerning its lithology. The more erosion-resistant,
coarse-grained beds of the formation stand as ridges; the softer sediments
have been more deeply eroded and underline the valleys. Wider ridges ' °
tend to indicate the presence of thicker, coarse-grained sections of the

300435



HOW AND WHERE THE WATER IS FOUND 37

Stockton and, probably, better sources of water. The best sites for
high-yielding wells can be located by combining this information with
the knowledge that the formation dips to the northwest. The cross
section in Figure 12 shows an application of this knowledge. Well A

——— i penetrates the permeable, high-yielding bed as well as the lower im-
20 ! permeable bed. Well B is drilled to the same depth, but, being downdip

_ 32 ' fr°m l^e outcrop area, it penetrates a greater thickness of the permeable
— 60 bed and is likely to yield more water. Penetration of the higher yielding

members of the Stockton Formation is more important than well depth.
— 100
~ "° ' Water quality
—"•"• 1 I <i

'' Ground water in the Stockton Formation in Montgomery County is
i largely of the calcium bicarbonate type. The median dissolved-solids
j - content is 200 mg/1. Median hardness as CaCO.. is 130 mg/1. Water

c|raw. in the rural areas has the lowest median dissolved-solids content, and
.mher : water in urban areas has the highest. This indicates that contaminants

' are entering the Stockton Formation in the urban areas.
i

gpm) !
upper j
Stock- j
s were j
from a '
•wn to
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ess as • The Brunswick Formation in Montgomery and Berks Counties, Pa., consists of red-

30 dish-brown shale, mudstone, and siltstone, which are interbedded with sandstone and
fanglomerate near the northern border of the Triassic basin. In places the Brunswick

„ Formation has been intruded by diabase dikes and sills, and throughout much of its
outcrop area it is interbedded with the Lockatong Formation. The Lockatong Forma-

.ntent 33 tion in Montgomery County consists principally of massively bedded medium- to
oived- dark-gray argillite interbedded with thin beds of gray to black shale, siltstone, and

34 marlstone.
s COn- Ground water in the Brunswick and Lockatong Formations occurs largely in sec-

ondary openings such as joint planes. These secondary openings are more abundant
and much more closely spaced in the Brunswick Formation than in the Lockatong
Formation. Consequently, wells in the Lockatong Formation generally yield water for
domestic purposes only- whereas many wells in the Brunswick Formation yield suffi-
cient water for industrial and municipal use.
Data from 199 wells that obtain water from only the Brunswick Formation in

Montgomery County indicate that wells should be drilled at least 200 feet deep, if
yields of more than 100 gpm (gallons per minute) are desired. Wells drilled to depths

owm§ between 200 and 550 feet are most likely to obtain maximum yields.
in pocket Pumping-tests in the Brunswick Formation, using observation wells, were made at

six localities. Coefficients of transmissibility computed from drawdown data at the
observation wells are much higher than transmissibilities calculated at the pumped
wells, demonstrating the poor hydraulic connection between the pumped wells and
the observation wells. The excessively high transmissibilities are useful for estimating
the effect of pumping upon nearby wells and indicate that interference between wells

Page during brief periods of pumping may be somewhat less in the Brunswick Formation
than in an ideal aquifer. Water levels in the observation wells declined to a greater

oruns- extent than predicted by the transmissibilities computed from data obtained during
- - ••• 17 : the early part of a pumping test, however, because impermeable boundaries appear in
Bruns- the test data of almost all observation wells. Transmissibilities computed for the

25 pumped wells at the six test localities range from 100 to 5,000 gpd (gallons per day)
•nation Pê  ôot> an(̂  t̂ le median transmissibility is 1,100 gpd per foot.

.« Transmissibilities determined from additional pumping tests in the Brunswick
• • • • • Formation, which were made without observation wells, range from 140 to 4,000
nation • • gpd per foot, and the median is 600 gpd per foot. Transmissibilities determined from
..... 42 pumping tests in the Lockatong Formation, all of which were made without observa-
Bruns- ti°n wells, range from 60 to 2,600 gpd per foot, and the median is 150 gpd per foot.

43 Observation wells situated along a line from the pumping well that is perpendicular
,. to the strike of the beds show much less drawdown in response to pumping than do

' ' ' ' ' wells situated along a line parallel to the strike, because the former do not penetrate
the same strata as the pumped well. The resultant cone of depression surrounding a

->2 pumping well is ellipsoidal in shape—being elongated parallel to strike.
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. 2 BRUNSWICK FORMATION GROUND WATER

Chemical analyses of ground-water are available from 36 wells in the Brunswick
' Formation and six wells in the Lockatong Formation. Ground water in both forma-

tions is largely of the calcium-bicarbonate type. However, water samples from the
Brunswick Formation having concentrations of dissolved solids greater than 500 ppm

1 (parts per million) are of the calcium-sulfate type. Median dissolved-solids content
• is 302 ppm in water from the Brunswick Formation and 268 ppm in water from the
1 Lockatong Formation. Median hardness as CaCO. is 218 ppm in water from the
i Brunswick Formation and 206 ppm in water from the Lockatong Formation.

INTRODUCTION
* PURPOSE AND SCOPE
; Prior to 1940, the area in Montgomery and Berks Counties that lies to
\ the north and northwest of Philadelphia, Pa., consisted chiefly of small
'• towns surrounded by farm land. The industrialization and urbanization

of this area increased rapidly after the Second World War. For example,
the population of Montgomery County as determined by the 1940 census
was only 289,247, but by 1960 the population had risen to 516,682,

-'•'LD-.KM '\
\
\

V

M AR Y

almost double the 1940 figure. Most of the population increase and in- Figure 1. Map of
dustrial investment occurred in the southern part of Montgomery County . ^ ŝ ŷ yi p
while the northern part retained its rural character. . somerv Countv

The development of new ground-water supplies to meet the increased totaj area COVQI
demands of industries, municipalities, and individual consumers in this miles is in Mon
rapidly growing area has been seriously handicapped by a lack of geologic
and hydrologic data. Having recognized that maximum utilization of the
available supply depends on understanding the occurrence, movement, and ^n jnventor
distribution of the ground water in the area, a study of the occurrence of about 70 rural
ground-water in the Triassic rocks of southeastern Pennsylvania was begun records for 322
in 1956 by the U.S. Geological Survey in cooperation with the Pennsylvania ' jn pjate i
Topographic and Geologic Survey. Pumping te<
This report deals chiefly with the ground-water resources of the Bruns- use Oj Observa

wick Formation in Montgomery and Berks Counties, although some atten- lests (penerall
tion is directed to the water-bearing properties of the Lockatong Formation wells) were ir
in the same area. It is one of a series of reports that will eventually describe obtain °eolosit
the ground-water resources of the rocks of Triassic age in southeastern Ground-wat
Pennsylvania. The first of these, a report on the Stockton Formation in chemical anal
southeastern Pennsylvania, was published in 1962 (Rima, D. R., and Branch U S <
others, 1962).

LOCATION OF THE AREA . _^ 2round
The area covered by this report is in Montgomery and Berks Counties, in Berks and

in southeastern Pennsylvania, between lat. 40°08' and 40°27' N. and long. (1934) who :
75°09' and 75°56' W. (See Fig. 1.) The area extends for 41 miles from sources of s
the eastern border of Montgomery County to its most western point, on ground-water
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6 BRUNSWICK FORMATION GROUND WATER

coastal storms and by melting snow and heavy rain in the spring. Major
flooding occurred along the Schuylkill River in 1902, 1935, 1942, and
1955.

GEOLOGY
NEWARK GROUP

Rocks of Triassic age occupy a series of disconnected, downfaulted
basins that extend from Nova Scotia to North Carolina. These rocks, known
as the Newark Group, often have a reddish color and consist principally
of conglomerate, arkose, sandstone, siltstone, argillite, and shale. They are
interbedded with basaltic lava flows and are intruded by diabase dikes and
sills.
McLaughlin (1957, p. 1492-1493) believes that the Newark Group is of

Late Triassic age. Paleontologic data support this conclusion (Wlierry,
1959, p. 124). Rocks of the group overlie Paleozoic and Precambrian
rocks unconformably, and in New Jersey the Newark Group is overlain
unconformably by Cretaceous rocks.

The Triassic rocks of Montgomery and Berks Counties are part of the
largest Triassic basin in the eastern United States. This basin extends
from the Hudson River in southeastern New York, across New Jersey,
southeastern Pennsylvania, Maryland, and into northern Virginia. In Penn-
sylvania the width of the basin ranges from about 30 miles in eastern
Montgomery County to about 4 miles southeast of Lebanon, Pa.

In southeastern Pennsylvania and western New Jersey the Newark
Group has been divided, proceeding from the oldest sediments to the
youngest, into the Stockton, Lockatong, and Brunswick Formations. (See
PL 1.) These formations were described at the type locality in New
Jersey by Kummel (1897). The Stockton Formation is composed of inter-
bedded arkosic sandstone and conglomerate, red shale, and red siltstone.
The Stockton is overlain to the north by the Lockatong Formation, which
is made up principally of dark gray argillite. The Lockatong is overlain
to the north by the Brunswick Formation, which consists chiefly of red
shale and siltstone although there is some interbedded sandstone and
conglomerate near the north border of the outcrop. The Brunswick Forma-
tion is equivalent to the Gettysburg Shale in Adams, York, and Lancaster
Counties, Pa., the two formations having been deposited- almost contem-
poraneously.
Although the sum of the thicknesses of the individual formations in the

Newark Group is about 18,000 feet, the total thickness of the Newark
Group present at any one place in southeastern Pennsylvania probably
does not exceed the 12,000 feet believed to be present at the center of the
basin (McLaughlin and Willard, 1949, p. 43). The absence of the total
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ing. Major thickness at any one place is postulated because the floor of the basin
1942, and probably shelved northward and deposition did not start along the northern

edge of the basin until several thousand feet of sediments had accumulated
in the central part of the basin. This theory is supported by the fact that the .
Brunswick Formation was deposited directly upon Paleozoic and Precam-
brian rocks along part of the northern border of the Triassic basin in •_
Pennsylvania.

ownfaulted
:ks, known LOCKATONG FORMATION *
principally The Lockatong Formation occurs principally in a single continuous belt
:. They are along the southern edge of the Brunswick Formation. The width of this
.' dikes and belt in Montgomery and Berks Counties varies from 4 miles at the Bucks -.

County-Montgomery County line to 11A miles at the Schuylkill River. This ^
5roup is of main body of Lockatong Formation underlies an area of 46 square miles
. (Wherry, in Montgomery County. A few relatively thin tongues of Lockatong occur
recambrian • well up-section (northward) in the Brunswick Fonnation, and although
is overlain most of these tongues do not extend far to the west of the Bucks County 1

line, some of them can be traced for about 30 miles westward to the _ '
nart of the Schuylkill River. I,
in extends The Lockatong Formation in Montgomery County consists principally
• y, of medium-to dark-gray argillite interbedded with thin beds of gray to black

n- shale, siltstone, and marlstone. Bedding is principally massive. Van Houten '
in eastern (1960, p. 666) indicates that the Lockatong contains a large percentage of

.1. analcime (up to 40 percent) along with dolomite, feldspar, and clay.
ie Newark Quartz is a very minor constituent of the Lockatong Fonnation. Pyrite is
•nts to the scattered throughout the formation and calcite is common, especially in ;.
tions. (See joints. ;;
ty in New In the area of this investigation the Lockatong Fonnation attains its
:d of inter- maximum stratigraphic thickness at the Bucks County line. A stratigraphic
d siltstone. section measured by McLaughlin (1959, p. 88) at this locality shows a
don. which thickness of slightly over 4,000 -feet. The Lockatong Formation thins
is overlain rapidly to the west and is only about 1.500 feet thick at the Schuylkill
efly of red River (Bascom and Stose, 1938, p. 72).
istone and The Lockatong Formation overlies the Stockton Fonnation conformably,
ick Forma- and probably there is some interfingering of the two formations (McLaugh-
l Lancaster lin, 1959, p. 77). The Lockatong is overlain conformably by the Bruns-
>st contem- wick Formation, and there is considerable interfingering between these

formations—especially in eastern Montgomery County. Where there is
.ions in the interfingering, the percentage of red beds in the section increases upward
rie Newark in the stratigraphic column until the red beds of the Brunswick Formation
a probably predominate over the gray shale and argillite of the Lockatong.
•nter of the The Lockatong Formation grades westward along strike into the typical
)f the total red shale, mudstone, and siltstone of the Brunswick Fonnation. This
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gradation and thinning westward continues until the Lockatong Formation i
disappears a few miles west of Phoenixville. j

BRUNSWICK FORMATION |
In Montgomery and Berks Counties, the Brunswick Formation, together j

with the associated diabase intrusives, occupies an area of 301 square
miles. Two large areas of Brunswick, one of about 25 square miles (lying
mostly in Upper Hanover Township, Montgomery County) and the other
of 50 square miles (lying mostly in Douglass and New Hanover Townships,
Montgomery County) are separated from the main body of the Brunswick !
Fonnation by diabase intrusives. j

The Brunswick Fonnation consists typically of reddish-brown shale, j
mudstone, and siltstone. A few very thin beds of green shale and brown •
shale are present in the Brunswick, and in some places they can be used i
as marker beds for distances up to 1 mile. Van Houten (1960, p. 669)
indicates that the Brunswick Formation consists chiefly of feldspar, illite,
chlorite, quartz, and calcite. Some beds are finely micaceous. Joints in the
Brunswick Formation commonly are partly filled with calcite and quartz.
Occasionally barite and pyrite are present as joint filling, and very small
crystals of pyrite may be disseminated throughout the rock.

The total apparent thickness of the Brunswick Fonnation in Bucks
County is about 9,000 feet (McLaughlin, 1959, p. 99). The maximum
thickness is greater to the west and is about 16.000 feet near Pottstown,
Pa. (Bascom and Stose, 1938, p. 76).
Near the base of the Brunswick much of the rock is tough thick-bedded

red argillite and is interbedded with dark-gray argillite of the Lockatong
Fonnation. This red argillite grades upward and also along strike into red
shale, mudstone, and siltstone. Near the north border of the Triassic basin,
the typical shales, mudstones, and siltstones of the Brunswick Formation
are interbedded with and grade laterally into sandstone and fanglomerate.
There are many excellent exposures of the Brunswick Fonnation—es-

specially along streams and railroad cuts. For detailed geologic sections
the reader is referred to McLaughlin (1933) and Bascom and Stose
(1938). Table 7 contains seven sample logs that illustrate the relatively
uniform character of the Brunswick Formation. Some of them (Be-125
for example) show that beds of gray argillite typical of the Lockatong are
present also hi the Brunswick Formation.

FANGLOMERATES
Fanglomerates occupy about 6 square miles along the northern border

of the area of investigation. These fanglomerates were deposited as alluvial
fans by streams flowing into the basin from the north. They are mostly
limestone breccias consisting of angular gray limestone pebbles in a red-
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rormation dish-brown or buff, fine-grained, sandy-to-argillaceous matrix. Some
pebbles of quartzite and other rocks are also present.
These fanglomerates occur at several locations along the northern border

and are extensively interbedded with typical shale and siltstone of the Bruns-
!. together W*CK- T06 beds °f limestone breccia grade along strike into reddish-brown
n square sandstone and then into reddish-brown shale.
:les (lying Outcrops of fanglomerate are very scarce in Montgomery County; bow-
the other ever> m Berks County the area of fanglomerate that crosses the Schulykill
>>wnships. River south of Reading is exposed hi many places.
Srunswick The fanglomerates are some of the youngest beds within the Brunswick

Formation. However, west of the Schuylkill River, fanglomerates were
•.vn shale deposited throughout most of the period of deposition of the Brunswick
-,d brown Formation. Several tong",-s of fanglomerate extend eastward towards the
\ be used Schulykill River, and are represented at the river by a few thin sandstone
. p. 669) beds-
-ar illite ^e areas mapped as fanglomerate on Plate 1 are areas in which breccia
'ttts in the and conglomerate are more prevalent than the interbedded shale, siltstone,
-,J quartz. ^ mudstone.
.crv .«~ill METAMORPHISM

Near the diabase intrusives the shales of the Brunswick Formation are
- -s altered to dark, tough hornfels. These hornfels closely resemble the Locka-

rnaximum . tong Fonnation because of the change of color caused by the reduction
'ottstown, of ferric to ferrous oxide. The effect of the metamorphism on the color of

the sediments is gradational. the first effect being the change from red to
:k-bedded purplish red. With increased baking the beds change from purple to dark
-ockatong gray or blue black.
: into red The width of the altered zone differs greatly from place to place. Ad-
• sic basin. jacent to the smaller dikes the zone is usually between 40 and 100 feet
-ormation wide, and in the vicinity of the larger intrusives the altered zone may be
riomerate. more than I mile wide. The rocks near the outer limit of the altered zone
ition—es- show very little change hi lithology.
: sections
aid Stose . DIABASE
relatively The Brunswick Fonnation has been intruded by many diabase dikes and
(Be-125 sills in southeastern Pennsylvania. The dikes are generally 5 to 100 feet

atong are thick, and their outcrops may extend for several miles. The diabase in
these narrow dikes is black, dense, very fine-grained, and consists of 90 to
95 percent labradorite and augite.

The sills, with few exceptions, are much thicker than the dikes. The
rn border largest sills in the area are more than 1,000 feet thick. The diabase in the
is alluvial larger intrusives, except in the chilled border zone, is medium to coarse
re mostly grained, greenish gray, and also consists of 90 to 95 percent labradorite
in a red- and augite (Ryan, 1959, p. 155).
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STRUCTURE
The average dip of the beds in the Brunswick and Lockatong Formations n̂ed'.so that

is to the north and northwest at about 20°. Several broad synclines and Artesian cone
anticlines, whose axes trend about N. 60° W., are superimposed on this permeable for
homocline.

The Brunswick and Lockatong Formations have been cut by many a . wate
faults, most of which are relatively small. Some of these small faults may be ormation thai
observed in the railroad cut south of North Wales. McLaughlin (1942)
gives the location of several faults. the artesia° ac

The largest fault observed in Berks and Montgomery Counties passes n umi arat or near thebetween Hatfield and Souderton in an east-west direction. It has a throw of
about 3,000 feet at the Bucks County-Montgomery County line (Me- divides. The s
Laughlin, 1959, p. 129). The Brunswick Formation is in fault contact with surface; hencely greatest be:

The water
response to ac

Formation. A very small set of joints strikes about N. 30° E., and one or ,
both of two additional, less well-developed sets may be observed at most e om/nanr J rejnote from p

the underlying Paleozoic and Precambrian rocks along part of the northern
border of the Triassic basin.

Joint systems are well developed in many of the beds in the Brunswick

outcrops. These additional sets strike about N. 45° W. and N. 75° E. All
of the Joints are nearly vertical, and the average distance between joints in ,1 J c ' the warm gromost sets is about 6 inches. The strike of the Joint sets appears to be ill-
dependent of the dip and strike of the beds.

HYDROLOGY
PRINCIPLES

Ground water is the subsurface water in that part of the zone of satura-
tion in which all the interconnected pores, crevices, and voids in the rock
are filled with water under pressure equal to or greater than atmospheric.
Precipitation is the source of ground water in southeastern Pennsylvania.
Although most of the water that reaches the land surface from the atmos-
phere either runs off as overland flow or is returned to the atmosphere by
evaporation and transpiration, some infiltrates downward through the soil
to the zone of saturation, where it becomes recharge to the main ground-
water body. Upon reaching the zone of saturation, it begins to move down-
ward and laterally toward lower elevations, and eventually it may return
to the surface either naturally (through springs) or artificially (through
wells). Under natural conditions and over long periods of time, the amount
of water that leaves the zone of saturation as discharge is balanced by the
amount of water that enters it as recharge.
Ground water may be roughly divided into two classes: (1) that which

occurs in the shallow, formations, mostly under nonartesian conditions,
and (2) that which occurs in the deeper formations, under artesian condi-

tions. Nonarti
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HYDROLOGY 11

tions. Nonartesian conditions are those in which ground water is uncon-
Formations faed, so that its upper surface (the water table) is free to rise and fall.
nclines d Artesian conditions are those in which the ground water is confined in a
sed on th's permeable formation that is overlain by a relatively impermeable formation,

so that the upper surface of the confined water is not free to rise and fall, $'
bv manv anĉ  ê water *s und« sufficient pressure to rise above the top of the P

ults a h formation that contains it where that formation is penetrated by wells. The <
•lin (1942) imaginary surface to which water will rise in tightly cased wells tapping ...

the artesian aquifer is called the piezometric surface. ,
_t- . In humid areas, such as southeastern Pennsylvania, the water table stands Iniies passes . , j * • ,. ,. ,,. .. C
s a throw of at or near surface in valleys and nses toward adjacent topographic
line (Me- divides. The slope of the water table is generally less than that of the land
tact .. surface; hence, the depth to the water table below the land surface is usual-

*", th ly greatest beneath topographic highs and least beneath topographic lows.
The water table does not remain in a fixed position but fluctuates in ;

._ . , response to additions to and withdrawals from the zone of saturation. As fe Brunswick . r . . . . . . . . , „ ... ,, f, the seasonal variation in precipitation in southeastern Pennsylvania is small, J
_ , the dominant factor controlling the fluctuation of the water table in areas . _
_.. _ .. remote from pumped wells is the seasonal variation in the rate of evapora- .

. tion and transpiration. Thus the water table generally declines throughout • :
the warm growing season (April to October) and rises throughout the •
remainder of the year.
Within the zone of saturation, the rocks of the earth's crust differ greatly

in their capacity to store and transmit ground water. Rocks that are capable
of yielding usable quantities of ground water to wells are called aquifers.
An aquifer may consist of all or part of a geologic formation or group of j

. formations. .
me o sa ura- Most of ground water, like water in other phases of the hydrologic cycle, «•
'5 l e r . is continually in motion. It flows by gravity from intake or recharge areas,

P r. where hydraulic potentials are high, through permeable zones or aquifers
n sy v m . points of discharge, where hydraulic potentials are low.m the atmos- r o > j r

ui OCCURRENCE OF GROUND WATER IN THE
•ough the soil BRUNSWICK FORMATION
main ground-
D mOve down- The Brunswick Formation is composed of very fine-grained rocks. The
it may return Pore spaces within the rock matrix are very small and offer great resistance
ally (through to ̂e fl°w °f ground water. Therefore, the permeability due to the primary
e, the amount porosity of the Brunswick Formation is small.
danced by the Most of the ground-water movement within these rocks follows sec-

• ' ondary openings that were developed by external forces, following deposi-
1) that which tion of the beds. Some of these openings are fractures that parallel the
an conditions, bedding planes. They are usually narrow and probably contribute little to
artesian condi- the permeability. The most important openings are nearly vertical joint

3Q0446



12 BRUNSWICK FORMATION GROUND WATER

planes that cross each other at various angles throughout the beds. These
j vertical joints provide an interconnected series of channels through which
I ground water car flow.
.-] The number and width of secondary openings and, consequently, the per-
.! meability differ from one bed to another. In a series of beds 100 feet thick
I there may be only one or two beds in which the secondary openings are
•_•! well developed. These beds range in thickness from a few inches to a few
'j feet; the average thickness is about 2 feet.
•4 Because of conditions under which the rocks of the Brunswick Forma-
*• tion were deposited, lateral changes in the lithology take place within the
'• formation. The rocks are a series of overlapping lens-shaped beds that are
:' discontinuous in all directions along the plane of bedding. Examination of
"•• rock outcrops in the area indicates, however, that many of these lens-

shaped beds extend for several thousand feet along strike.
t The Brunswick Fonnation is generally a reliable source of small to mod-
| erate supplies of ground water, and in many places wells yield more than
^ 100 gpm.
^ Analysis of data from 199 wells, which obtain water from only the Bruns-
# wick Fonnation in Montgomery and Berks Counties, indicates that there is
•ji a significant relationship between well yields and well depths. (See Fig. 2.)

If yields of 100 gpm or more are desired, wells should be drilled at least
200 feet deep. According to the data shown on Figure .2, wells drilled to
depths between 200 and 550 feet deep are most likely to obtain maximum
yields.

For example, of 35 wells less than 185 feet deep, only 1 well yields more
than 100 gpm, and only 5 yield more than 50 gpm. But 45 percent (68 of
151) of the wells between 185 feet and 550 feet deep yield more than 100
gpm, and about 75 percent (115 of 151) of them yield more than 50 gpm.

-, Thirty-two wells yield 200 gpm or more, and all but two of these wells
-.: are between 185 and 545 feet deep. Only seven wells yield more than 300

gpm, and all but one of these are between 200 and 510 feet deep.
Data were obtained for only 14 wells more than 550 feet deep; so, the

yields of wells more than 550 feet deep are perhaps not evaluated conclu-
sively in this report.
Data such as these can be misleading if the use of the wells is not con-

sidered, because wells drilled for domestic purposes commonly show lower
yields than wells drilled for industrial use or public supply. Presumably
this is because domestic water needs are small and the drilling of such wells

; is stopped when a small but adequate water supply is obtained. Also, many
domestic wells may not be tested rigorously to determine their maximum
yield. This effect of domestic wells is not believed to be significant in the
data here discussed, as 114 of the 199 wells shown in Figure 2, and 24 of
the 34 less than 185 feet deep, are either used as industrial or public-supply
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ĉonnected p
is confined
fractures. JH
those in the
tong Form;
10 gpm.

When a \
of depressic
pumping co
ing conditio
an amount
aquifer has
The sum of
to the pump

Line AC
well pumpir
infinite area!
structing the
mal diamete
aquifer occu
charged just
transmissibU
A plot of

against time

fell•co1
ro
S
1

300449



HYDROLOGY 15

wells or were tested for such use. The data contained in this report, there-
fore are believed to fairly represent the relationship of well yields versus
depth of wells.

The sharply defined increase in the yield of wells at a depth of about 200
feet is believed to be the result of a rather abrupt change in the nature of
rock weathering at depth. In the area of this investigation it appears that
the zone of greatest decomposition—where the rock voids are believed to be
partly plugged with residual clay—lies above a depth of 200 feet. Similar
depths of intense weathering in the Brunswick Formation were reported by
Barksdale and others (1958, p. 86). t

OCCURRENCE OF GROUND WATER IN
THE LOCKATONG FORMATION

«j
•1 The lithology and structure of the Lockatong Formation is similar to that ;•
.f of the Brunswick Fonnation. It consists of interbedded dark-gray argillite ?
J and shale that dip to the northwest at an average angle of 20*. The rock is - j>.
I fine grained and well cemented. As in the Brunswick Formation, the inter- *
- connected pore spaces are very narrow and most of the ground-water flow * :

is confined to a system of interconnected vertical joints and bedding-plane |
fractures. However, the fractures are narrower and more widely spaced than r
those in the Brunswick Formation. Yields of 15 wells that tap the Locka- }.
tong Fonnation tanged from 4 to 40 gpm, and the median yield was
10 gpm.

PUMPING TESTS ' |
When a well is pumped, water levels in the area are lowered and a cone I

of depression is formed in the piezometric surface or the water table. As )
pumping continues, the cone of depression enlarges until one of the follow- f".
ing conditions exist: (1) The recharge of the aquifer has been increased by '*
an amount equal to the pumping rate, (2) the natural discharge from the f
aquifer has been decreased by an amount equal to the pumping rate. (3) j.
The sum of the increased recharge and decreased natural discharge is equal .
to the pumping rate.

Line AC on Figure 3 is a theoretical plot of drawdown against time in a
well pumping at a constant rate from a homogeneous isotropic aquifer of •'
infinite areal extent and uniform thickness. Other assumptions made in con-
structing the theoretical curve are: (1) the discharge well has an infinitesi- '
mal diameter and completely penetrates the aquifer; (2) no recharge to the .
aquifer occurs; (3) the water withdrawn from storage in the aquifer is dis-
charged instantaneously with decline in head; and (4) the coefficient of
transmissibility is constant at all places and all times.

A plot of recovery against time would coincide with a plot of drawdown
against time. If flow occurs under conditions different from those stated in
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16 BRUNSWICK FORMATION GROUND WATER

the assumptions, the plotted curve will deviate from the theoretical curve.
For example, line AD in Figure 3 is one path the plotted data may follow
if the cone of depression expands to a recharge boundary and induces re-
charge from some outside source. The slope of this curve decreases from
that of the theoretical curve, indicating that drawdown has been diminished
due to the inflow of recharge. If the slope of the plotted curve increases from
that of the theoretical curve, as in line AB, the cone of depression has ex-
panded to an impermeable boundary—that is, an area that is less permeable
than the part of the aquifer near the pumping well. Many boundary condi-
tions can cause this. For example, the cone of depression reaches the end
of the aquifer and lateral expansion of the cone is stopped or retarded. The

.,5 presence of this type of boundary may be caused by a marked decrease in
1 the permeability of the aquifer at some distance from the well.
| By means of a graphical technique that involves matching a theoretical
: . curve to plots of drawdown in wells versus time, it is possible to compute
i the coefficients of transmissibility and storage for an aquifer.

to transmit water. It is defined as the quantity of water, in gallons per day,
that will flow through a vertical section of the aquifer 1-foot wide and ex-

'
• tending the full height of the aquifer under a unit hydraulic gradient at the

e

The coefficient of transmissibility is a measure of the ability of the aquifer ~

f

prevailing temperature of the water.
The coefficient of storage of an aquifer is the volume*of water it releases

from or takes into storage per unit surface area of the aquifer per unit
change in the component of head normal to that surface. Under water-table *
conditions, the water released from storage is obtained by draining a part of
the aquifer. However, under artesian conditions, water is released from
storage by compression of the network of openings within the aquifer in re-
sponse to a decrease in head at a well. For this reason the coefficient of
storage of an artesian aquifer is many times smaller than that of a water-
table aquifer. The coefficients of storage for artesian aquifers range from
0.00001 to 0.001, and those of water-table aquifers range from 0.05 to
0.30.
Systematic aquifer tests to determine the hydraulic properties of the

Brunswick Formation were made at the following locations: Kulpsville,
North Wales, Spring City, Douglassville, Souderton, and Royersford. At
each of these sites one well was pumped at a constant rate for a period
ranging from several hours to several days while water levels were measured
in the pumped well and in one or more adjacent observation wells. After
pumping ceased, water levels in all these wells were measured again for an
equal length of time. Results of these tests, including the coefficients of
transmissibility and storage and the total drawdown during pumping, are
shown in Table 1.
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«

Because hydrologic conditions in the Brunswick Fonnation do not ful- ,•
fill the assumptions for an ideal aquifer, the coefficients of transmissibility
and storage calculated from these tests do not truly represent the aquifers
tested. Calculated transmissibility at a pumped well may be lower than the
actual transmissibility of the aquifer because of well entrance losses during
the test. On the other hand, excessively high transmissibilities computed at
observation wells for almost all the pumping tests show clearly the poor hy-
draulic connection between the pumped wells and the observation wells.
Despite this poor hydraulic connection, the measurement of water levels in
in observation wells and the calculation of transmissibility and storage co-
efficients are useful for estimating the effect of pumping upon nearby wells
—where the effect is controlled by recognizable geologic or topographic
features.

Tests at Kulpsville.—In August 1960 well Mg-631, at Kulpsville, was
pumped for 48 hours at a constant rate of 140 gpm and wells Mg-632 and
Mg-633 were used for observation. Coefficients of transmissibility and stor-
age calculated from these tests are shown in Table 1. Observation well Mg-
632 is 730 feet from the pumped well in a direction parallel to the strike of
the beds, whereas observation well Mg-633 is the same distance from the
pumped well along a line perpendicular to the strike. Consequently, well *
Mg-632 penetrates the same strata as the pumped well, but well Mg-633
penetrates entirely different strata.

Analysis of data from these wells indicates coefficients of transmissibility
of 5,000 gpd per foot at the pumped well (Mg-631), 40,000 gpd per foot
at the observation well along strike (Mg-632), and 180,000 gpd per foot
at the observation well perpendicular to strike (Mg-633). Poor hydraulic
connection between the pumped well and the observation wells is indicated
by these high transmissibilities calculated from the observation-well data.
A poor hydraulic connection is especially evident at observation well Mg-
633, perpendicular to the strike from the pumped well. Drawdown in this
observation well is caused by leakage from beds penetrated by the obser-
vation well to beds tapped by the pumped well.

The response in observation wells Mg-632 and Mg-633 to pumping at
well Mg-631 is shown hi Figure 4. The graph shows that drawdown began
much sooner and drawdown was much greater in the observation well
(Mg-632) penetrating the same strata as the pumped well than in the ob-
servation well (Mg-633) penetrating different strata. In both observation
wells water levels declined more steeply than the theoretical curve, indicat-
ing the presence of an impermeable boundary. Drawdown in the pumped
well (not shown) declined more slowly than the theoretical curve, indicat-
ing the presence of a recharging boundary.

Tests at North Wales.—Three pumping tests were made in North Wales.
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S

Coefficients of transmissibility and storage calculated from these tests are {.
shown in Table 1. In September 1960, well Mg-56 was pumped for 4 hours £
at a constant rate of 127 gpm. Water levels were observed in wells Mg-167, £
Mg-179, Mg-180, and Mg-223. |

Analysis of data from the pumped well (Mg-56) indicates a coefficient jjf
of transmissibility of 1,100 gpd per foot, which is probably lower than the $
actual transmissibility of the aquifer because of entrance losses at the well. ;*!
No drawdown took place at wells Mg-167 add Mg-179, which are more $

than 2,500 feet from the pumped well and do not penetrate the same strata t
as the pumped well. j

^ The coefficient of transmissibility at observation well Mg-180, which is
S 1,200 feet from the pumped well, is 56,000 gpd per foot. At observation
.f well Mg-223, which is 1,700 feet from the pumped well, the coefficient of '
1 transmissibility is 69,000 gpd per foot. The high transmissibilities at the ob- *
o serration wells suggest imperfect hydraulic connection with the pumped g
"° ' well—even though observation well Mg-223 penetrates many of the same

e,? 2 strata as the pumped well, and well Mg-180 penetrates some of the same
;§. = strata. The plots of drawdown in wells Mg-180 and Mg-223 (Fig. 5) show *
"| * . that drawdown started later in well Mg-223 than in well Mg-180, which £
* '̂  was nearer to the pumped well. However, after 4 hours of pumping the ;"
| J drawdowns in both wells were almost identical—1.2 feet in Mg-180 and ?"
» | 1.1 feet in Mg-223. The drawdown plot in both observation wells indicated ;
| 3 the presence of-a discharging boundary, whereas a recharging boundary £-
s j. was observed in the plot of data from the pumped well, Mg-56. . \:
c 2 In October 1960, well Mg-223 was pumped at a rate of 180 gpm for Sv
!; .a 101 hours, and wells Mg-56 and Mg-180 were used as observation wells. f
M The calculated transmissibility was 82,000 gpd per foot at observation well i-
| Mg-180 and 56,000 gpd per foot at observation well Mg-56. Drawdown r
-j started earlier in well Mg-180, nearest the pumped well, and total draw- '•.
ui down was greater at this well (13.8 feet) then at well Mg-56 (7.4 feet).
£ Drawdown data-at both observation wells showed the effects of discharging
c" boundaries. {

A third pumping test conducted in October 1960, consisted of pumping
well Mg-167 at a constant rate of 152 gpm for 4 hours. Water levels were "•
measured at observation well Mg-179, which is 400 feet from the pumped ;
well and penetrates many of the same strata. Analysis of data from obser- ":
vation well Mg-179 indicates a coefficient of transmissibility of 51,000 gpd '£.
per foot. The data from the pumped well were unsuitable for analysis.

Tests in Spring City.—Well Ch-181, at the Pennhurst State School in
Spring City, was pumped at a constant rate of 225 gpm for 72 hours in
April 1963. Water levels were measured at observation wells Ch-144, Ch-
145, and Ch-147.
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Analysis of data from the pumped well (Ch-181) indicates a coefficient
of transmissibility of 2,000 gpd per foot. Data from observation well Ch-
144, which is 830 feet from the pumped well and penetrates many of the
same strata, indicates a transmissibility of 6,000 gpd per foot. Data from
observation well Ch-145, which is 1,650 feet from the pumped well and
penetrates partly the same strata indicates a transmissibility of 13,000 gpd
per foot.

The water level was not drawn down in Ch-147, although this well pen-
etrates many of the same strata as the pumped well. This indicates the
complexity of the hydrology in this area.
Drawdown commenced considerably earlier and was greater in observa-

tion well Ch-145, which was farthest from the pumped well, than in obser-
vatiou well Ch-144. The most distant well (Ch-145) penetrates the same
strata as the lower part of the pumped well, whereas well Ch-144 pene-
trates the same strata as the upper part of the pumped well.

Tests at Douglassville.—Two pumping tests were conducted at Doug-
lassville. In July 1962, well Be-115 was pumped at a rate of 30 gpm for *
67 hours, and water levels were observed in wells Be-115 and Be-125. The " f?-'
two wells are 200 feet apart along the strike of the beds and are both 300 f .•
feet deep; hence, both wells penetrate the same strata. Analysis of data from $
these wells indicated a cofficient of transmissibility of 100 gpd per foot at f"
the pumped well (Be-115) and 600 gpd per foot at observation well Be- ;'
125. However, when Be-125 was pumped at a rate of 21gpm for 4Vi hours r •
in June 1963, analysis of data indicated a transmissibility of 1,100 gpd per
foot at Be-125 and 1,500 gpd per foot at observation well Be-115. These f-
determinations of transmissibility are not consistent—but they do indicate «
a transmissibility of low magnitude. p
When well Be-115 was pumped, data for both the pumped well and C'

observation well Be-125 showed recharging boundaries. However, when _
well Be-125 was pumped, the data plot indicated no boundary conditions {
for either well. Figure 6 shows two plots of the recovery of water-level in :'
well Be-115—one when the well was used as an observation well, and the ;.,."
other when it was used as the pumped well. .̂ .

$
Tests at Souderton.—Well Mg-665, in Souderton, was pumped at a rate £

of 150 gpm for 69 hours in March 1961. Water levels were measured in £S
well Mg-665 and in observation well Mg-679, 400 feet away. Analysis of «s
data from this test indicated coefficients of transmissibility of 3,500 gpd r.
per foot at well Mg-665 and 9,000 gpd per foot at well Mg-679. J...
Although these two wells are only 400 feet apart, a dip of 60° measured £'

in a nearby outcrop suggests that the two wells do not penetrate the same ••'
strata. However, because all other dips measured in the Brunswick Forma-
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ious and Table 2. Summary of pumping tests without observation wells in J-
tion well the Brunswick and Lockatong Formations >
y at the _________________________________________ ;,
on wells . Pumping Duration of Transmissibility if
id drop- rate pumping T Boundary t.
:se wells WeU Date (8Pm) (hours) (gpd/ft) type

565 was Brunswkk Formation
..ain the _________________________

Mg-699
Bk-807

814
812
822
832

June 1961
April 1961
May 1961
May 1961
May 1961
May 1961

3.9
2.0
30
5.5
4.1
2.6

1
1
1.2
1
1
1

180
70

2,000
60
140
160

None
Impermeable
Impermeable
Impermeable
None
None

..

eater m Be-101 June 1963 13.8 4 670 Recharge
after 69 113 June 1963 20 4 900 Impermeable (V
)bserva- m June 1963 8-6 4 15° .......... r;
. T ' Mg-581 June 1963 17.7 4 600 Recharge
m June 695 June 1963 3.4 1 180 Recharge [:
iwdown 696 June 1961 5.1 1 750 Recharge ?•
.«. thnn 703 June 1963 22.2 4 500 Recharge f-
* 725 July 1962 136 1.25 4,000 None E
d was a 729 Aug. 1963 14.6 3 140 Recharge F
vas dry ————————————————————————————————————————————— £

ti
Lockatong Fonnation <'-.

>n well
a from
:r foot
)urs-of
•* data are believed to be representative of the Lockatong Formation in the area
•alysis. covered by this report. Coefficients of transmissibility are extremely low—

they range from 60 to 2,000 gpd per foot and the median is 150 gpd per
to the foot. Five of the six wells have transmissibilities of less than 200 gpd per
i were foot.
alts of Discharge boundaries were encountered in three of the pumping tests.
ibility In the remaining three tests no boundary conditions were indicated.
)t and
re less Discussion oj pumping-test results.—Because the Brunswick and Locka-

tong Formations are not ideal aquifers, coefficients of transmissibility and
ae in- storage computed by matching pumping test data to the theoretical curve
lanes, are not reliable. However, the pumping-tests hi these formations do demon-
on of strate the effect of pumping upon water levels in the pumped well and in

nearby wells.
The high transmissibilities computed from the observation-well data re-

:a are fleet imperfect hydraulic connection between pumped wells and nearby
e 2.) wells, but they are useful for estimating the effect other pumping wells will
tests have on water levels in their vicinities. They indicate also that interfer-
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; ence between wells during brief periods of pumping may be somewhat less
l in the Brunswick Fonnation than in an ideal aquifer. However, because im-
. permeable boundaries appeared in the test data of almost all observation

wells, water levels in wells near a pumping well will probably draw down
"• to a greater extent than predicted by a transmissibility based on data from
I the early part of a pumping test.
^ Wells located on a line perpendicular to the strike of the beds will
i generally show much less interference than wells located on a line parallel
: to the strike, because the former generally do not penetrate the same strata,
:i but the latter do. Drawdown in observation wells not penetrating the same

strata as a pumped well is caused by leakage from beds penetrated by the
observation wells to beds tapped by the pumped well.

QUALITY OF WATER*<
All ground waters contain dissolved minerals; some contain suspended

particles and pathogenic organisms. These ground-water constituents are
important because if they are present in excessive amounts they may limit
the usefulness of the water for some purposes and may necessitate treat-
ment of the water.

The chemicals dissolved in ground water are obtained from many
sources. Rain and snow, from which ground water is derived, absorb small

i amounts of carbon dioxide and other gases in the atmosphere. In addition,
", small particles of mineral matter in the form of dust are caught and carried
'; along with the precipitation; the quantity of material absorbed in this way,
, however, is very small.
_ Upon reaching the land surface the water leaches mineral matter from
': the organic residue of plants, from agricultural fertilizers, animal and
'•• human wastes and from solid and semisolid refuse. The waters percolating
'I downward through the soil zone leach out the soluble products of soil
* weathering. The quantity of mineral matter dissolved depends primarily on
:: the composition of the soil and of the percolating water which may cany
; chemicals that stimulate dissolution. For example, carbon dioxide absorbed
: from the atmosphere and decayed vegetable matter forms carbonic acid,
1 which aids in dissolving minerals from the soil. Other factors controlling
il the quantity of matter dissolved are the length of time the water is in con-
^ tact with the soil, the surface drainage structure, the amount of precipita-
1 tion, and the temperature of the water.

Most of the mineral matter in ground water is dissolved from the rocks
i through which it flows, because the water remains in contact with this

material for a longer time than with the atmosphere and soil. The contact
time is dependent on the ground-water velocity and the distance of the
ground water from the recharge area. High ground-water velocity occurs in

---300460
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whereas sulfate is the major anion in waters containing more than 500 ppm
dissolved solids.
The concentration of other ions present — including potassium, chloride,

fluoride, and nitrate — bears no relation to the dissolved-solids content.
Graphs of these constituents are not shown.

Figure 13 is a plot of the specific conductance against the dissolved-
solids concentration of water from the Brunswick and Lockatong Forma-
tions. Two straight lines intersecting near 400 ppm dissolved solids were
constructed to represent the relation of these two variables.

Specific conductance is defined as the electrical conductance of a cube
of material one centimeter on a side and is commonly expressed as mi-
cromhos per centimeter. Specific conductance varies with temperature and
is, therefore, usually referenced to the standard temperature of 25°C.
Because ground-water is a dilute solution containing ionized substances, it

The specific conductances used in Figure 13 were determined in a
laboratory. However, with suitable portable equipment the specific con-
ductance can be quickly and accurately measured in the field. The cor-
responding value of dissolved-solids content can then be estimated by using
FigurelS. When the dissolved-solids content is known, the probable con-
centration of several major ionized constituents of most ground-water
samples obtained from the Brunswick and Lockatong Formations can be
approximated from Figures 9, 10, 11, and 12.

CONCLUSIONS
The yield of wells in the Brunswick Formation depends on the number,
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thickness, and permeability of beds penetrated. Changes in the lithology
from place to place are responsible for variations encountered in well
yields. Because of the erratic nature of these changes, the location and
extent of the best water-bearing zones cannot be predicted; however, if .
yields of more than 100 gpm are desired, wells should be drilled at least j when we
200 feet deep—as the highest yields are obtained generally from wells replemsr
ranging in depth from 200 to 550 feet.
Water sufficient for domestic purposes can be obtained at almost any

location, but yields large enough for industrial and municipal purposes are
more difficult to obtain. To assure an adequate supply over long periods of
time, consideration must be given to factors that influence both the natural
and artificially induced flow of ground water. For example, the water table
is generally nearer the land surface in valleys than on ridges; hence, the
available drawdown at wells of equal depth is greatest for wells in valleys.
As natural flow from the aquifer is generally discharged into surface

1
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lore than 500 ppm !• streams, the opportunity to reduce the natural discharge or to induce flow
from a stream to the aquifer by means of wells is greatest in stream valleys.

Jtassium. chloride, * Unless ground water is recovered by either reducing natural discharge,
'ed-solids content. | or inducing additional recharge, water withdrawn from a well reduces the

*i quantity in storage in the aquifer. Wells that draw water from storage over
nst the dissolved- f long periods of time cause large cones of depression to develop. Where
-ockatong Forma- ' several pumping wells are closely spaced, the cones of depression overlap.
olved solids were |" As the total decline in water level at any well equals the sum of the draw-
s' f downs produced by each well the interference may be so great that the
ictance of a cube \ yield of each well is reduced. This effect is particularly severe at wells
expressed as mi- , oriented along lines parallel to the strike of the beds, because these wells
temperature and ;' generally penetrate the same beds. Wells should be spaced sufficiently far

--rature of 25"C. ! apart to reduce the effect of interference to an acceptable level. Because
zed substances, it t geologic hydrologic, and pumping conditions within the Brunswick Forma-
soluion is related ! tion are complex and variable, the best spacing of wells will differ from

i place to place. Wells less than 2,000 feet apart in the Brunswick Fonnation
determined in a ^ have generally shown some interference.
the specific con- | Yields greater than those required for domestic purposes are not gen-
3 field. The cor- ' efally available from wells in the Lockatong Formation. Furthermore, be-
timated by using ; cause the Lockatong Formation is very resistant to erosion, it underlies
ie Djobable con- ; areas of high elevation which are generally remote from surface streams.

'-water i" Few situations exist, therefore, where ground water can readily be diverted
-an be j from points of natural discharge to nearby wells in the Lockatong.

f One of the best'ways to improve the yield of a well in the Lockatong, or
j any other aquifer of low permeability, is to increase the volume of water |-
| stored in the well bore by enlarging its diameter or drilling to greater
f depth. Such a well permits the well operator to satisfy his need for water

on the number, ; during short periods of peak demand. For example, the volume of storage
in the lithology ! in 100 feet of 6-inch diameter borehole is approximately 150 gallons,'but
mtered in well j the volume Of storage in 100 feet of a 10-inch diameter well is more than
.e location and j 400 gallons. By installing the pump intake pipe near the bottom of the well,
:d; however, if most of the water stored in the well bore can be withdrawn. During periods

when water is not being withdrawn, ground water flowing into the well will
replenish the stored volume—if given enough time.
The cone of depression developed by pumping wells in the Lockatong

Formation is rarely extensive. For this reason interference between wells
is not a severe problem.

;;-*
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FIGURE 1. Index map of area covered.
1 OculugUt, L". S. Geological Survey, Ground Water Branch.

GROUND-WATER RESOURCES ;
- OF THE LANSDALE AREA, PENNSYLVANIA <

BV ••>
DONALD R. RIMAI ;

INTRODUCTION «
The Borough of Lansdale for the past 50 years has obtained its supply |

of water from wells, and until the late summer of 1952 had experienced no §'-> * VvV
serious shortage. As additional supplies were needed new wells were |
installed, without detailed knowledge of the depth of the aquifers to be ^
tapped or the yield to be expected. The purpose of this investigation, I
made with the assistance of the Lansdale Municipal Authority, was to t
identify the sources of recharge and to describe the occurrence and move- \
ment of ground water in the Lansdale area. The results are described I
in this report, and it is hoped that the information presented will aid in t

• the development of additional water supplies for all purposes. j
Data on which this report is based were collected as part of a detailed j

study of ground-water conditions in the rocks of Triassic age in south- [
eastern Pennsylvania. This and. similar ground water investigations in $
Pennsylvania are made by the United States Geological Survey in coopera- (
tion with the Pennsylvania Geological Survey. . *

i..1
_ . t if
The area covered by this report comprises approximately 25 square miles .;.. :! ifi

in north-central Montgomery County, Pennsylvania. (See fig. 1.) It in-
cludes the boroughs of Lansdale and North Wales, and parts of the sur-

7S*00'
•?? T .& 't ;J.

1 f 4



2 GROUND WATER AT LANSDALE

rounding townships: Hatfield, Montgomery, Upper Gwynedd, and'Towa-
mencin. Lansdale is approximately 25 miles northwest of Philadelphia, mations n
30 miles southeast of Allentown, 40 miles east of Reading, and 35 miles afk. New
west of Trenton, New Jersey. The Lansdale area is served by the Doyles- tne Hudsc
town and Bethlehem branch lines of the Reading Railroad Company, which Maryland
provides commuter service to Philadelphia in addition to regular freight sandstone
and passenger service. U. S. Highways 202 and 309 and State Highways feet (Mcl
63, 363, and 463 provide convenient routes of transportation by automo- to tne no1
bile from all directions. The northeast extension of the Pennsylvania belt °f ou
Turnpike system now under construction, will pass Lansdale a short dis- . 1° many
tance to the west. • b.v foldin.
The Lansdale area has a population of slightly more than 20,000. About . associated

half this number lives within the borough limits of Lansdale. The most The Nt
striking cultural feature of the area is the diversification of its industries. , to youngt
More than 200 industrial plants employing more than 8,000 people are Brunswicl
located within the area. The list of industries includes foundries, steel area and !
fabricators, textile mills, furniture manufacturers, and television tube
manufacturers, to name but a few.

PHYSIOGRAPHY The Lc
The Lansdale area is situated within the Piedmont physiographic ' * manuscrh

province (Fenneman, 1938). The Piedmont is a gently sloping upland . tjiat are [
ranging from an altitude of about 900 feet above mean sea level at the ' jt crops c
foot of the Appalachian Mountains to the northwest, to about 50 feet " area ^n^
above mean sea level at the inner edge of the low-lying, almost featureless / gee pjat
Atlantic Coastal Plain to the southeast. Relief in the Piedmont is in part shale at :
the result of differential weathering of the underlying bedrock and in other tvp
part a consequence of erosion by the major stream systems draining the rocks of
?lateau- . . . . those o f t
The Lansdale area occupies a position remote from the ,jo. *ms.

Land-surface elevations range from about 200 feet to about : 10 (i~ " ..x-ve
mean sea level. The relief of the area is believed to express ciosely the
relative resistance to weathering of the underlying bedrock. The more ' . T\\t Bi
resistant strata form northeast-southwest trending ridges whereas the less 9000 feet
resistant strata underlie the intervening lowlands. The lowlands, though script) a
less conspicuous, occupy the greater part of the area. . brown sa
The area is drained by tributaries of the Delaware River. The southern there are

two-thirds of the area is drained by Wissahickon and Towamencin Creeks, thin and
which flow southwesterly and empty into the Schuylkill River, the largest extremeh
tributary of the Delaware River. The northern third of the area is drained dreds of f
by Neshaminy Creek, which flows northeasterly for a short distance and tures are
then turns to the southeast, emptying directly into the Delaware River . Whern
between Philadelphia and Bristol. Drainage patterns generally trend exposures
northeast-southwest, parallel to the principal topographic features, but merlv occ
where the ridges are breached the streams flow southeasterly. : f te) C"

PPHT nrv the Br-un:OLOLOGY . stone m
The rocks that underlie the Lansdale area are of Triassic age. They s soon afte'

form part of the sequence of sedimentary and extrusive igneous rock for- . ate, limes
the Lans.
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mations named the Newark group, for exposures in the vicinity of New-
ark, New Jersey. These formations are exposed in a belt extending from
the Hudson River southwestward through New Jersey, Pennsylvania, and
Maryland into Virginia. They consist of alternating layers of shale and
sandstone having a maximum aggregate thickness greater than 18,000
feet (McLaughlin, unpublished manuscript). The beds have been tilted
to the northwest on a northeast-southwest trending axis parallel to their
belt of outcrop, and their upturned edges have been beveled by erosion.
In many places the rocks have been displaced by faulting and distorted
by folding. Igneous rock in the form of dikes, sills, and lava flows are
associated -with the Newark group.
The Newark group is divided into three formations named, from oldest

to youngest, the Stockton formation, the Lockatong formation, and the
Brunswick shale. Only the latter two are tapped by wells in the Lansdale
area and hence only these are described below.

LOCKATONG FORMATION p! £ ' 'tH,
t' "\ f •"."

The Lockatong formation has a maximum stratigraphic thickness of •" j t :'\-%"i
about 4.000 feet in southeastern Pennsylvania (McLaughlin, unpublished • ; .*. \ >V«|r.
manuscript) and consists mainly of hard shales and compact sandstones 4~"; * .' •• ";=̂
that are characteristically dark colored, fine grained, and well cemented. \ '
It crops out at the land surface in the southeastern corner of the Lansdale . •
area and forms the prominent ridge trending northeast from North Wales. _ } - .,
(See Plate 1.) The formation dips northwestward beneath the Brunswick i. . .'. i
shale at an angle of about 10 degrees. It contains very few fractures or ' i '• .
other types of openings and, consequently, yields little water to wells. The _'f • -<
rocks of the Lockatong formation are much more difficult to drill than ;. .-j j ; . •_
those of the overlying Brunswick shale. I J <~' i

! r *

BRUNSWICK SHALE • '
The Brunswick shale has a maximum stratigraphic thickness of about . : '.-j

9,000 feet in southeastern Pennsylvania (McLaughlin, unpublished manu- • - ;.
script) and consists mainly of soft red shale interbedded with reddish- ;
brown sandstone and siltstone. Some of the shales are sandy or silty. and "
there are some beds of gray, brownish, and greenish shales. The beds are
thin and the bedding planes are irregular and discontinuous, making it * .. 1
extremely difficult to trace a selected bed more than a few tens or him- f
dreds of feet. The shale is fractured in many places and some of the frac- . ;. j
tures are filled with calcite, a mineral composed of calcium carbonate. • j
Wherry (Bascom, et al., 1931, p. 30, 31) noted small cavities in several , ."

exposures of beds in the Brunswick shale which he thought were for-
merly occupied by the mineral glauberite (a double sodium-calcium sul-
t'ate). Calcareous concretions the size of marbles also have been noted in ;
the Brunswick (Bascom, et al., 1909, p. 8). Some of the thin beds of sand- - - .
stone in the Brunswick appear to have been cemented partly by calcite
soon after deposition. Thin layers that appear to be limestone conglomer-
ate. limestone pebbles in a shaly matrix, occur in the Brunswick shale in ',
the Lansdale area. Solution openings occur in the rocks wherever they
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OCCURRENCE OF GROUND WATER 5

contain soluble material accessible to circulating ground water, and as a
result some beds have an almost cellular appearance. (See fig. 2.) These
zones yield moderate supplies of water to wells when tapped where they
lie below the water table.

GROUND WATER
$ \' ̂

PRINCIPLES OF OCCURRENCE |f. 'I :•**.... .'•' E 4 .;"."* j
Water that occurs beneath the land surface moves through and is stored j,;i f. _.'-•«

in the numerous openings in the rocks of the earth's crust. Most rocks ?<S F."\ .J'
have many small openings in the form of pores or crevices, and some have £•,• | .• .-/i
larger openings, such as caverns and open fissures. Below a certain depth lfI-[ I- ": .•
all the interconnected openings are saturated with water that is free to
move by gravity to wells. The upper surface of the zone of saturation,
when not formed by an impermeable body, is called the water table, and
the water in the zone is referred to as ground water. The amount of ground
water available in any area is controlled by the porosity and permeability
of the rocks in the zone of saturation.

A rock formation that will yield ground water in sufficient quantity to
supply pumped wells or springs is called an aquifer. Ground water may
occur under confined or unconfined conditions. If ground water is not
confined, it is said to occur under water table conditions, and the water
level in a well marks the top of the saturated zone, or water table. If
confined between relatively impermeable strata, ground water is said to
occur under artesian conditions, and in tightly cased wells the water level
rises above the top of the aquifers they tap. The imaginary surface to

XRE 2. Specimen of the Brunswick shale showing the effect of solution of calcareous
material

u;;

i . l
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which the water in an artesian aquifer will rise is called the piezometric
surface, and it indicates the pressure head of the water in the aquifer.
Ground water moves by gravity from intake areas toward areas of lower

head, and ultimately to points of discharge. The direction of movement
is determined by the slope of the water table or the piezometric surface.
The flow of ground water is through openings in the rocks and "because
these openings are usually small and tortuous they offer considerable re-
sistance to the movement of the ground water. Consequently, the rate of
movement of ground water is very slow compared to that of surface water,
and generally it can be expressed in feet or even fractions of a foot per day.
The ultimate source of fresh ground water is precipitation. Water fall-

ing on the land surface either runs off in streams, sinks into the ground,
or evaporates into the atmosphere. Of the part that sinks into the ground,
some migrates down to the water table and enters the zone of saturation.
As more water is added, the water table rises, reflecting the: additional
volume of water in storage. Under natural conditions the amount of
water that enters the zone of saturation is balanced by the amount that
discharges from it. Thus, withdrawal of ground water through wells com-
monly diverts water that might otherwise discharge naturally. By and
large, the withdrawal of water provides an opportunity for increased re-
plenishment, or decreased natural discharge, or both. However, continuing
declines of water level in an aquifer, year after year, may indicate that re-
charge is not keeping pace with discharge, and that depletion of the supply
is in prospect.

AVAILABILITY OF GROUND WATER IN THE LANSDALE AREA
Ground water in the Lansdale area is derived chiefly from the Bruns-

wick shale. Yields of wells tapping the Brunswick shale range from about
10 gallons per minute to about 350 gallons per minute, the average being
about 50 gallons per minute. Data for 120 wells are included in the table
of well records (Appendix) at the end of this report and the locations are
shown on plate 2. There is no apparent statistical relation between the
depth of wells and their yields. The deepest well in the area, which is
more than 1,100 feet deep, is reported to yield less than 20 gallons per
minute. On the other hand, the highest yield, 350 gallons per minute, is
reported for a well that is 367 feet deep. The fact that no single lithologic
bed or zone of deposits has heretofore been identified as the principal
aquifer has resulted in haphazard development of supplies and a loss of
confidence in ground water as a source.

As the 3funswick shale underlies a considerable part of southeastern
Pennsylvania and is the only source of water supply in much of the area,
information on the occurrence and movement of water in the Brunswick
shale is of great value. To obtain information on the nature of the open-
ings that store and transmit water to wells that tap the shale, and the
yield characteristics of each lithologic zone within the formation, borehole
studies in 24 wells were made by the U. S. Geological Survey using geo-
physical techniques. These data are applicable in this and other areas
underlain by the Brunswick shale and other similar rocks.
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HYDRAULIC CHARACTERISTICS 11

shows that the interconnected porosity of the water table aquifer decreases
with depth. A marked increase in resistance occurs at the base of the
water table aquifer. The water-table zone was identifiable, by its low
resistance on the electric logs of all wells explored in the Lansdale area.
The generally high resistivity of the artesian aquifers is believed to be

a result of the generally wide spacing of their water-filled voids. The voids
that contain and transmit the water are apparently vertical joint frac-
tures secondarily enlarged by solution. They comprise but a small part
of the total volume of the bed, and are separated by dense, impermeable
rock having high electrical resistivity. Enlargement of joint fractures by
solution can occur only in beds which contain soluble material, and such
beds are of limited areal and vertical extent in the Brunswick shale. It is
believed that enlargement seldom exceeds 1 or 2 inches, but it is possible
that voids a foot or more in width may occur where two joint systems
intersect, or the abundance of soluble material in the rock favors
enlargement.

HYDRAULIC CHARACTERISTICS OF AQUIFERS
The hydraulic characteristics of an aquifer determine its capacity to

store and transmit water. The coefficient of storage of an aquifer is the
volume of water it releases from or takes into storage per unit surface
area of the aquifer per unit change in the component of head normal to
that surface. In water table aquifers the coefficient of storage is essentially
equal to the specific yield, that is, the drainable interconnected pore space.
In artesian aquifers the coefficient of storage is related to the elastic prop-
erties of the aquifer skeleton and of the water itself, and is much smaller
than under water-table conditions. The coefficient of transmissibility is the
number of gallons of water per day that will pass through a cross-section
of an aquifer 1 mile wide, with a height equal to the saturated thickness
of the aquifer, under a hydraulic gradient of one foot per mile. If these
coefficients are known it is possible to determine the proper spacing of
wells and the optimum pumping rate, and to predict the effects of pump-
ing on water levels.
Coefficients of transmissibility and storage are determined for an aquifer

by measuring the effect of withdrawal at a known rate from a given well
for a specified period of ,time upon water levels in other wells tapping the
same aquifer at known distances from the pumped well. Mathematical
formulas by which these effects are analyzed were derived from the funda-
mental heat equations under the direction of C. V. Theis (1935). Applica-
tion of the formula is based upon the assumption that the aquifer is
homogeneous in texture, of great areal extent, and hydraulically isotropic.
If the aquifer being tested deviates substantially from these basic assump-
tions the determinations of the coefficients of transmissibility and storage
are invalid unless corrections for the deviations can be made.
From the previous descriptions of the two types of aquifers that occur

in the Brunswick shale it is apparent that coefficients of transmissibility
and storage for them would be of little value. Determinations of the coeffi-
cients of transmissibility and storage using wells that tap more than one
aquifer are not valid for any of the aquifers individually, nor for the sys-
tem they compose collectively. If the water level in a well is affected by

300 4*H



12 GROUND WATER AT LANSDALE

withdrawal from another well in the same vicinity it is evident that both
wells tap a common aquifer. However, if one or both of the wells tap two
or more aquifers, interference data cannot be used for computation of the
hydraulic characteristics of the aquifers. As this is a common occurrence
in the Lansdale area, hydraulic tests serve little purpose other than to
establish the areal extent of aquifers.

AQUIFER FUNCTION
Recharge

Precipitation in the Lansdale area seeps into the openings in the rocks
at the land" surf ace and a part of it migrates downward to the water table.
The addition of water to that already in storage causes the water table to
rise. The maximum rise of the water table in the Lansdale area occurs
during the spring of the year, when the contribution of water from precipi-
ration and snow melt is high and losses through evapotranspiration are
low. As the water must move through small, tortuous openings in the
rocks, which offer a great deal of resistance to the movement of water,
several .days or weeks may elapse before the effect of precipitation on
ground-water storage can be recognized, as evidenced by rising water
levels in observation wells.
The aquifers that occur below the water table zone act mainly as con-

duits and serve to drain the less permeable beds above them. Thus water
in the artesian zone is derived from the water table zone- by downward
movement through joints, and the limit of the supply available is the vol-
ume in water table storage in the immediate locality.

Movement '
The direction of movement of ground water is determined by the direc-

tion of slope of the water table or piezometric surface. The pattern of
ground water circulation prior to the installation of wells is from areas
of high elevation — hills and uplands — toward those of lower altitude, prin-
cipally stream valleys. Because areas of low altitude are along the natural
drainageways, ground-water movement has been concentrated beneath
present-day stream valleys. Headwater areas of streams are generally less
favorable for ground-water development than those downstream, for this'
reason, because they have been exposed to less ground-water circulation,
and enlargement of fracture openings by solution has not been appreciable.
In much of the Lansdale area the water table is at a depth of 50 feet or
less, but in the vicinity of heavily pumped wells it may be 125 feet or more
beneath the land surface. In localities remote from the centers of pumping
the water table is commonly less than 20 feet below the land surface. In
those localities the configuration of the water table is a subdued replica
of the land surface. . 5 million ga
The installation of wells in the Lansdale area has altered the natural Qf new wejjs

gradients. The direction of movement of ground water is now a function ' , rates during
of the locus and intensity of withdrawals. Many wells tap both water 1,500 feet oi
table and artesian aquifers and their withdrawals are derived in part from ' ,
both sources. Because the artesian aquifers are more permeable than the ,.r *
water table aquifer and contain much less water in storage, the artesian • we .' ,
pressure within them tends to decline rapidly with pumping. Conse- cntica
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. AQUIFER FUNCTION 13

quently, the downward pressure gradient from the water table zone
through the semiconfining rocks to the artesian zones below is increased.
The lateral rate of ground-water movement is a function of the slope of

the water table or piezometric surface and the permeability of the aquifer.
As a consquence of the low permeability of the water table aquifer, the
rate of lateral movement of water in it is very slow, even though the
gradient may be steep. It is for this reason that water levels in wells less
than half a mile from areas of heavy" pumping may be relatively un-
affected. The local nature of water-level declines is illustrated on plate 6,
a generalized water-level contour map showing the conditions in the Lans-
dale area in the late summer of 1954.

Over long periods of time the water recharged to a ground water reser-
voir is discharged naturally or artificially. Natural discharge takes place
mainly through seeps, springs, or streams which are in effect, points of . -
intersection between the water table and the land surface. Artificial dis- \
charge occurs through pumped or flowing wells. The withdrawal of ground • f
water from wells in the Lansdale area decreases the amount of water that ' 'i
otherwise would have discharged naturally. ...±
When more water is withdrawn from an aquifer than is recharged to it

during any given period the result is a lowering of the water table or piezo-
metric surface. If the decline persists, and especially if it accelerates over
a period of several years when the rate of withdrawal is not increased, the
withdrawal is obviously in e"xcess of the replenishment, and the area is
said to be overdeveloped.

In the Lansdale area the water table is highest in the spring and early
summer and lowest in the fall and early winter. This is true in spite of the
fact that average rates of precipitation are greatest during the months of
June, July, and August. Evaporation and the transpiration of plants re-
duce soil moisture so much during those months that rainwater is not able

ral | to penetrate below the soil and recharge of ground-water is negligible.
• th j Also, withdrawals from wells are generally greater during the latter part

of the summer when the rate of recharge is at a minimum.
Except in the immediate vicinity of the borough of Lansdale and in the

area between Lansdale and North Wales the general level of the water
table has declined very little as a result of withdrawals from storage dur-
ing the past decade. However, marked declines have occurred in the
vicinity of closely spaced wells installed during the past few years. (See

his
III,
ie.
or
ire
r . hydrographs, pi. 7.)In The total daily withdrawal from wells in the Lansdale area has not been

inventoried, but records for about 80 wells now in use indicate that about
5 million gallons a day is pumped during the summer months. The yields
of new wells generally decline 50 to 70 percent from their initial discharge
rates during the first year of operation, and new wells located within about
1,500 feet of existing wells reduce significantly the yields of the older wells.

,e Drought years, which result in accelerated rates of withdrawal from
n wells, are also periods of reduced recharge. The combined effects cause

critical declines in water levels and reduced vieltls from wells. Because

t
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PLATE i

WATER-LEVEL CONTOUR MAP OF THE LANSDALE AREA
SMOWIHC (""""""""'

ALTITUDE Or THE WATER TA1LE IK' LATE SUMHE* !«*•„

SCAUC

INT..I.A.. I*
MCA* St* L

a\-ailab
from pi
if deplc
serious
shortag'
the con

Grout
area ha:

t i s slight
(which
sive. A
water is

Althc,
trouble
uses the
50' F f.
(400-50
Cherr

are give
.* TABLE 1.

DATE OF

Silica (Si
Iron (Fei
Calcium '
Magnesiur
Sodium (
Potassium
Bicarbona
Sulfate (.
Chloride '
Fluoride
Nitrate C.
Dissolved

Specific ct
PH ....
Tempera n.

• IiicU.d.

300474



PLATE f

y

\

VREA

I

QUALITY OF WATER 15

available ground-water storage is not great the annual increment to storage
from precipitation must approximate the annual withdrawal from wells
if depletion is to be avoided. Prolonged drought would therefore pose a
serious threat to the water supplies of the Lansdale area. The water
shortage that occurred in the late summer and fall of 1953 is indicative of
the conditions that might prevail.

•X , _
CHEMICAL QUALITY OF THE GROUND WATER

! "

j

Ground water from wells that tap the Brunswick shale in the Lansdale
area has a relatively low dissolved solids content, is moderately hard, and
is slightly acidic. Its iron content is negligible, and its sulfate content
(which contributes to non-carbonate or permanent hardness) is not exces-
sive. According to the standards of the U. S. Public Health Service the
water is acceptable for use in public supply without treatment.
Although the silica content of the water is not high, it would give

trouble if used in high-pressure steam boilers. For most other industrial
uses the water would be satisfactory. Its temperature ranges from about
50° F for shallow wells (100-150 feet deep) to about 55° F for deep wells
(400-500 feet deep).
Chemical analyses of representative waters from the Brunswick shale

are given in the following table.
TABLE 1. Chemical analyses of ground water from the Brunswick shale 'n the Lansdale

area.
Analyses by geological Su.n:ey, United States Department of the Interior

(Parts per million)

DATE OF COLLECTION ................

Silica (SiOi) ..'.......... .......
Iron (Fe) .........................
Calcium (Ca) ...... .... .......
Magnesium (Mg) . . . . .......

Bicarbonate (HCO.i; ..............
Sulfate (SO.) . . . . . . . . . . . . . .
Chloride (CD .......................
Fluoride (F) . . . . . . . : .
Nitrate (NO,) ............. ,

Total hardness as CaCOa
Specific conductance (KxlO3 at 25°C.)

pH ............... ............

Mg-52

9/25/25

18
.06

g
9.4
2.1

•194
2'
15

7.S
252
187

54*F

tMg-62

9/28/25

32
.05

56
15
11
1.5

•173
• 15

8.0

2.5
201
152 *

Mg-76

2/21/52

21
.01

24
20

5.1
150
22;

.4

142
321
6.4

55 °F.

• Includes equivalent of snnill .imnunt of carbonate.
r Composite sample from 3 wells ( Mu-62. 63. fi4).



16 • GROUND WATER AT LANSDALE

DEVELOPMENT OF ADDITIONAL GROUND-WATER SUPPLIES
In the development of additional ground-water supplies in the Lansdale

area consideration should be given to the several factors described above.
The most favorable localities for drilling new wells of high yield in the
Lansdale area are near streams or springs remote from other heavily
pumped wells. There are several such localities within a 5-mile radius of
Lansdale. To the south and west from Lansdale the valleys of the north
and south branches of Towamencin Creek offer possibilities. Another
favorable locality, northeast of Lansdale, is the valley of the branch of
Neshaminy Creek that parallels Line Road.

New wells should be spaced sufficiently far apart to reduce the effect
of interference between wells. The proper spacing will vary from one
locality to another, as it depends on the hydraulic characteristics of the
formation. Wells less than 1,500 feet apart have shown appreciable mutual
interference.
Heavy and prolonged pumping of individual wells in the Lansdale area

results in considerable reduction of specific capacity. As water levels in a
water-table aquifer are lowered appreciably, the effective thickness—and
hence the transmissibility of the aquifer—are diminished, resulting in de-
creased yields from wells.

SUMMARY
In summary, ground water occurs in the Brunswick shale near the sur-

face in a water table aquifer and at greater depth in artesian aquifers. The
water-table aquifer comprises a system of fracture openings that are usu-

F ally larger and more numerous at shallow depths than at greater depths.
(. The artesian aquifers consist of zones of solution openings that are con-

trolled by the local structure and stratigraphy of the formation. They
may occur at any depth that is accessible to circulating ground water. The
formation of solution openings requires that rocks containing soluble mate-
rial be intersected by open fractures. All fractures are closed by rock pres-
sure at depth and artesian aquifers are rarely found in the Brunswick

j shale below a depth of about 600 feet.
1 The aquifers at depth, formed by solution, are erratic in their occurrence

and limited in their areal extent, and their presence can be determined only
by test drilling. The best wells usually obtain their supply from both ver-
tical fracture openings in the upper water table zone, and one or more
permeable artesian zones at depth. The most favorable areas for the
development of additional supplies are near streams and remote from

;•:__. heavily pumped wells.

I
AB300i.76



3r T*T?m

k71



PENNSYLVANIA
GEOLOGICAL SURVEY

Fourth Series

BULLETIN WI4

GEOLOGY AND HYDROLOGY f
OF THE STOCKTON FORMATION , |
IN SOUTHEASTERN PENNSYLVANIA |

>•

A STUDY OF THE EFFECT J
OF LITHOLOGY UPON THE YIELD OF WELLS ., %, 'j.

I by
I Donald R. Rima, Harold Meisler,
. • _ and Stanley Longwill

U. S. Geologicjf Survey

Prepared by
Th« United States Geological Survey

Grcund Water Branch
in cooperation with

The Pennsylvania Geological Survey

DEPARTMENT OF INTERNAL AFFAIRS
GEKEVIEVE BUTT. Secretary .....

TOPOGRAPHIC AND GEOLOGIC SURVEY
ARTHUR A. SOCOLOW, State Geologist

.1 :'*
i 1962

,00418 M

1



GEOLOGY AND HYDROLOGY OF THE STOCKTON . _
FORMATION IN SOUTHEASTERN PENNSYLVANIA . •"

by I' •":;
Donald R. Rima, Harold Meisler, ; .?

and " ••'•'•',
Stanley M. Longwill . .;

ABSTRACT . <.; •. . ' j :^
The Stockton formation underlies two separate, irregularly shaped elongate

areas in Bucks, Chester, and Montgomery Counties in southeastern Pennsylvania. ' • *"*
It is the oldest sedimentary formation in the Newark group of Triassic age. The
formation consists of interbedded arkose. arkosic conglomerate, feldspathic sandstone, ' ._»,
and red shale and siltstone. " • __$;

During the investigation leading to this report, the Stockton formation was ;jt.
mapped in detail in an area extending from the Bucks County-Montgomery County • „ ; ' Jr
line westward to Phoenixvilie. In this area the formation was subdivided into three ,, '.-''• V 'i:- -Sf
members, as follows: (1) the lower arkose member, which is characterized by the £•' ' •;-3.?.;: •*
abundance of coarse-grained arkosic sandstone and arkosic conglomerate; (2) the *&.••'. "_,?-
middle arkose member, which is characterized by the abundance of fine-and medium- -> • ; , _~'
grained arkosic sandstone; and (3) the upper shale member, which consists mostly ; ••• ... ---̂ 'l
of shale and siltstone. ?s£

Although locally the sediments become finer grained upward in the formation, . ....-".
sediments of different textures are interbedded irregularly. Beds commonly pinch ••
out or .grade laterally into beds of different texture and color. In the area mapped • -j
in detail, the. thickness of the Stockton formation ranges from 6,000 feet near the • ••««?
Montgomery County-Bucks County line to 2.300 feet at Phoenixvilie. The beds ' '¥•
of the formation dip homoclinally to the north and northwest at an average angle '. -.••£;
of 12*. The sediments were derived from crystalline highlands to the south and de- ' .̂
posited as coalescing alluvial fans upon the piedmont slope at the base of the . .%
highlands. • ' "' ..;*

The middle arkose member has the highest yield of the three members of the • " *..
formation. It has an average specific capacity of 5.0 gpm (gallons per minute) . ' >J
per foot of drawdown and an average reported yield of about 130 gpm. The
lower arkose member has an average specific capacity of 3.0 gpm per foot of . i
drawdown and an average reported yield of about 110 gpm. The upper shale £
member, the poorest aquifer in the formation, has an average specific capacity • ' . ' v
of 0.5 gpm per foot of drawdown and an average reported yield of about 20 gpm. '.*"

Laboratory tests on 12 rock samples indicate that the medium-grained arkosic . .,-
sandstone has the highest specific yield and porosity and that siltstone and very . V-
fine-grained sandstone have the lowest specific yield and porosity. The medium- ' t
grained arkosic sandstone is better sorted and consequently more porous than the
coarse-grained arkosic sandstones. The siltstones and very fine-grained sandstones ;
are the least porous because they contain much clay, which clogs the pores.

Analyses of pumping tests made at five localities indicated coefficients of trans-
mi-ssibility ranging from 1,000 gpd (gallons per day) per foot to 25,000 gpd per
foot and coefficients of storage ranging from 1.9x10-3 to 5.4x10"*. Few of the
drawdown-time curves used in the analyses matched the type curve beyond the
first few hours. Some of the curves indicated recharge boundaries, and others in-
dicated impermeable boundaries.

"« ."
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Because of the complex hydraulic characteristics of the Stockton formation,
as revealed by the pumping tests, results obtained from standard puinping-test
procedures cannot be used satisfactorily for predicting long-term water-level trends One of t
caused by pumping wells. * . . c

'. Chemical analyses are available for water from 70 wells in the formation. The \ • L,
ji waters are largely of the calcium bicarbonate type and have a median dissolved- .. P

•_*jj! solid content of 202 ppm (parts per million). Concentrations of dissolved-solids discussion ,OX
£•:?.' greater than 245 ppm are due to the introduction of waters high in sulfate, and table of artes

water having a dissolved-solids content greater than approximately 400 ppm is . "Norristown
predominantly sulfate water. The occurrence of water with a high dissolved-solids identified) an
content (and its attendant high sulfste content) may be related to industrial con- tu Triassic i
tan.inat.on associated with urbanization.

?vf INTRODUCTION „ In. 1925.[.. l'\ water m soutr
,V:st ' (Hall. 1934) c

PURPOSE AND SCOPE character of e.
_, , , . . . . _ , , sylvania aridThroughout the area underlain by the Triassic rocks in south- ,

eastern Pennsylvania, most municipalities and industries depend on ' formation wer
. ground water for potable water supplies. The lack of information tt f r ,

on the occurrence of ground water in these rocks has seriously handi- amounts of wa
capped development of new supplies to meet .increased demands for
water. In January 1956, recognizing the urgent need for information A report
to insure the optimum use of available supplies, the U.S. Geological (1943, p. 140
Survey, in cooperation with the Pennsylvania Geological Survey, be- of the Triassic
gan a study of the occurrence of ground water in the Triassic rocks of and estimates
southeastern Pennsylvania.

A discuss
This report contains the results of an investigation of the occur- in Bucks Cou

rence of ground water in the Stockton formation. It is one of several 26-30). Factc
reports that will be prepared concerning ground water in the Triassic water are des«
rocks of southeastern Pennsylvania. of the rocks a.

The Stockton formation underlies two separate, irregularly shaped : chemical chara
elongate areas in Bucks, Chester, and Montgomery Counties in south- Reports fa-
eastern Pennsylvania. (See Fig. I.) Most of the field work for this (1958) descrit
investigation was concentrated in the part of the outcrop area in tjon but these
Montgomery County, because it constitutes the area of greatest present or more Of tjj,
and potential use of the Stockton for ground-water supplies. In the
remainder of the area of outcrop, the study was more generalized —
consisting chiefly of the collection of basic hydrologic data, including
records of wells and data on the chemical quality of ground water. . .
Attention is focused on (1) the influence of topography, lithology, .. . ,
and structure upon the occurrence of ground water, (2) the hydraulic , <, . ,
characteristics of the formation, and (3) the chemical character of the "
water being withdrawn from the formation.

-.'. •
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INTRODUCTION 3

Stockton formation. PREVIOUS INVESTIGATIONS
andard puinping-test
T. water-level trends One of the earliest written references to the occurrence of ground

water in the Stockton formation in Southeastern Pennsylvania appeared
the formation. The in a repor£ by Bascom (1904. P. 53). That report contains a brief
* d\™olved°solids discussion of ground-water conditions in the "Triassic belt" and a
ligh in sulfate, and takk of artesian wells in which the Stockton formation is called the
nately 400 ppm is "Norristov. < shale". The same table (with the Stockton formation
-ligh dissolved-solids identified) and an expanded discussion of ground-water conditions in

to industrial con- the Triassic rocks was included in a report by Bascom and others
(1909, p. 23).

In 1925 Hall began a reconnaissance of the occurrence of ground • "." ._>' ̂ .4
water in southeastern Pennsylvania. The report on that investigation * .:,;̂'fr..£;\fyg
(Hall, 1934) contains a brief description of the geologic and hydrologic I ̂-̂Ht.,̂'..1**
character of each of the rock formations exposed in southeastern Penn- ,: ?•!.••"--".t--~" •
sylvania and additional information on ground-water conditions in "' .#•**- '̂-V,T.'-'-jf

rocks in south- each county_ Ha]1 conc]uded that the coarse beds of thc Stockton ; ̂̂ V̂ f
nes depend on formation were generally more permeable than the rocks constituting 1 '•*'.••. .-":"' .̂ 1
of information the rest of the Triassic sequence and would, therefore, yield larger ? ' '*"'$
lerfousl" handi- amounts of water. '*£
d ̂ ^̂  's for * .• rV.r
foH-F .nation A report on Middlesex County, N. J.,.by Barksdale and others
J.S. Geological (1943, p. 140-148) contains a description of the hydraulic character
cal Survey, be- of the Triassic rocks in that area. Factors affecting yield are cited
riassic rocks of and estimates concerning the safe yield of these rocks are given.

A. discussion of the hydrologic character of the Stockton formation
. of the occur- in Bucks County. Pa., appears in a report by Greenman (1955, p.
one of several 26-30). Factors controlling the occurrence and movement of ground
in the Triassic water are described and average values for the hydraulic properties

of the rocks are given. The report also contains a description of the
la Iv shaped chemical character of water from the Stockton formation.

nties in south- Reports by Parker and others (in press) and Barksdale and others
work for this (1958) describe some aspects of the hydrology of the Stockton forma-

itcrop area in • tjoni j,ut tj.,ese reports are based largely on the data contained in one
reatest present or more Of tne reports previously cited.
oplies. In the
genera ize — METHODS OF THIS INVESTIGATION
iata, including
^ .. i i ' An inventory was made of nearly all large municipal and industrial
h' h r! 1 wells and about 10 percent of the rural and domestic wells tapping
the hydraulic t}_e Stockton formation. The well records are presented in Table 6,
ara and the well locations are shown in Plate 1. Geologic information was

1
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-

obtained from drillers' logs of wells and drilling samples from newly
drilled wells. Abandoned wells that were accessible and some newly
drilled wells were explored by means of geophysical-logging tech-
niques such as electric, gamma-ray, and temperature logging. An
attempt was made to measure the flow of water through the borehole
in one well under non-pumping conditions by releasing salt (NaCl) at
various depths in the borehole and tracing its movement with a
borehole-resistivity probe. (See Bennett and Patten. 196,0)

An areal geologic map of the Stockton formation in Montgomery
County and part of Chester County was prepared from observations
of rock exposures and float and by projecting lithologic contacts
identified in well logs to the surface—using known angles of inclination
of the rock strata, (see Plate 2.) Laboratory tests for porosity, specific
yield, and permeability were made of 12 rock samples that were
considered to be representative of the different beds in the Stockton
formation.

Pumping-test data were collected and analyzed by means of the
nonequilibrium formula of Theis (1935).

Chemical analyses of ground water were made to identify the
characteristic chemical and physical properties of the ground water
in the Stockton area.

WELL-NUMBERING SYSTEM
The well-numbering system used in this report includes an identi-

fication number and a location number. The well-identification num-
ber consists of a two-letter symbol for the name of the county fol-
lowed by a serial number beginning with 1 in each county. The
county symbols used in this report are Bk for Bucks County, Ch
for Chester County, and Mg for Montgomery County. For example,
Mg-83 identifies the 83rd well scheduled in Montgomery County.

The well-location number is composed of two parts separated
by a hyphen—J22b-1205. The first part, "J22B," refers to the coordinate
system used to identify the individual Zl^-minute quadrangle maps.
This system employs the use of the letters A through L (except I)
along the west border of the State of Pennsylvania to designate from
north to south each 15-minute interval of latitude. Similarly, the
numbers 1 through 25 are used along the north border to designate from
west to east each 15-minute interval of longitude. Each pair of
coordinates designates a 15-minute quadrangle that is subdivided into
four parts by using the letters a. b. c, and d to represent the northwest,
northeast, southwest, and southeast quarters respectively.
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es from newly The second part of the well-location number consists of a four-
id some newly digit number that identifies the northwest corner of a one-hundredth
-logging tech- square-mile area within any 7ĵ -minute quadrangle map. The first
logging. An two figures refer to the number of tenths of a mile between the north- * .?; £. *, j_g
h the borehole ern boundary of the 7_!/£-mmute quadrangle map and the northern •-. .' 'i.r'.'~.f-"-_J.
salt (NaCl) at boundary of the one-hundredth square-mile area containing the well I
-ement with a site. The last two figures refer to the distance between the western •
360) boundary of the 7J/_>-minute quadrangle map and the western boundary .'

of the one-hundredth square-mile area containing the well site. Thus, ? . •". %v. <J;|
i Montgomery a welj having tne location number J22b-1205 is situated between 1.2 f , '-.. " ,/.:.$.
m observations and J<3 mi]es south and bctween 0-5 and 0>6 mile east of the north and ;;. " "^ ' A'̂ ĵB
jlogic contacts west boundaries, respectively, of the 7l/_> minute quadrangle designated .' .. ' "."'-"- '"5?
s of inclination "•011* •• •• -- ' ' •••*?

r ' JA-6D. . ' . • •&jrosity, specific ; ,'4.' _.-, '*•?„••*_
;les that were
the Stockton ACKNOWLEDGMENTS |

The authors are indebted to the numerous organizations, indus- (
• means of the tries, and individual well owners who gave access to their lands, per- ?

mitted measurements to be made in their wells, and furnished helpful '.-
;̂,. -fv tjje information on the development of water supplies. Mr. Harry Borchers, F
Jlft /ater Superintendent of the-North Wales Municipal Authority, permitted
^•F the authors to use a municipal well for the purpose of making special .

tests. Mr. Thomas Mercaldo, President, Blue Bell Water Co.; Mr. r
Buckingham, President, Langhorne Spring Water Co.; Mr. Barkmeyer, t
Chief Engineer, Norristown State Hospital; Mr. C. M. Roberts. \

ides an identi- Chief Engineer, Phoenix Iron and Steel Co.; and Mr. J. G. Tearsall, \ •' •-:... ̂
ification num- Engineer, Borough of Doylestown; allowed the use of their well • . •• .".̂
.e county fol- fields for systematic pumping tests. j ''''*$?
county. The Ridpath and Potter Drilling Co.. F. S. Bollinger and Sons r J.
; County, Ch Drilling Co., and the Philadelphia Drilling Co., provided many well • .. . '3&
For example. jOgS &n^ djjjjing sarnpjes and gave much other useful information about f = ''-'''a.

-y County. wej]s in ̂ Stockton formation. f .; ...̂
irts separated ' . . ; .<• '̂
the coordinate CLIMATE : ... •"*'
drangle maps. ' f _ . /M
L (except I) The area underlain by the Stockton formation in southeastern » . . . - -.lg;
esignate from Pennsylvania is in a region where temperature extremes are moderate
Similarly, the and rainfall is abundant.
lesignate from j
Each oair of average annual precipitation for the years 1931 through 1952 >
ibdivided into is ̂.23 inches at Doyiestown and 46.07 inches at Phoenixvilie. Pre- :
he northwest cipitation is fairly well distributed throughout the year, although it

is greatest during the summer. In the period of 1931-52, approximately

• ^R 3 00 k 8 3
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40 percent of the annual precipitation occurred from May through
August. (Data from the U.S. Weather Bureau climatic summaries and
monthly climatological data.)

The average yearly temperature at Phoenixvilie is 54.3°F. Mean
monthly temperatures at Phoenixvilie range from 33.1°F in February to
76.7° F in July. Winters in southeastern Pennsylvania are comparative-
ly mild as, on the average, less than 100 days per year have minimum
temperatures below the freezing point. In the summer, temperatures
above 100'F are rare. (Data from U.S. Weather Bureau climatic

group. The sedimentary rocks are primarily red conglomerate, sand-
stone, arkose, siltstone, shale and argillite. They were deposited
in a shallow-water continental environment and exhibit crossbedding,
ripple marks, mud cracks, and raindrop impressions. The sedimentary
rocks are interbedded with lava flows and are intruded by diabase
dikes and sills.

'''.,.-•£! rocks of Europe and are generally considered to be Late Triassic
-..'.*! (McLaughlin. 1957, p. 1492-1493). Rocks of the group overlie
_,'., .*,•• Paleozoic rocks unconformably and were not involved in the folding
v ••• «$ near the end of the Paleozoic era. Further evidence of their age lies
.?, $ in the fact that Cretaceous sediments overlie the Newark group un-

*& conformably at several localities in New Jersey.

.:? The Newark group in Pennsylvania occupies part of the largest
,-V ' Triassic basin in the eastern United States—a basin that extends
'!f for more than 300 miles from southeastern New York to Virginia.

V;; -.£ In Pennsylvania, the basin is 32 miles wide at the Delaware River and
"_*- 14 miles wide at the Maryland boundary. Large normal faults along

- ' . :i . the northern boundary of the basin separate the Triassic sediments
. '''; from the older rocks to the north. (See Fig 1.) Similar faults do

•j not occur along the southern boundary of the basin, where Triassic
sediments unconformably overlie the older Paleozoic and Precambrian

'• ' rocks.

•summaries and monthly climatological data.) tne norttl
of sandst

GEOLOGY

NEWARK GROUP

Sedimentary and associated igneous rocks of Triassic age occupy
a series of disconnected, downfaulted basins that extend from Nova , .
Scotia to North Carolina. These rocks are known as the Newark , ,rocks wh

The rocks of the Newark group have been correlated with Triassic °
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ay through In southeastern Pennsylvania and western New Jersey, the Triassic • • . :T f~
maries and sediments have been divided, in ascending order, into the Stockton, v ; ''.-;

Lockatong, and Brunswick formations, (See Fig. 1.) The Stockton,
op «, formation consists of interbedded arkose, subarkose, arkosic con-
r ,' glomerate, and red shale and siltstone. It is overlain to the north

ry by the Lockatong formation, which consists of dark-gray, blade, and
. . red shale and argillite. The Lockatong formation is overlain to the

north by the Brunswick formation, which consists chiefly of soft red
,. .. shale and thin beds of sandstone. In some places, particularly near

3 U ClimatlC , , . i r t i . t r > • T r .the northern border or the basm, the Brunswick formation is composed
of sandstone and conglomerate.

Origin of the sediments

The origin of the Triassic basin in Pennsylvania and New Jersey
has been attributed variously to downfaulting. downwarping, and

age occupy erosion. McLaughlin (1957, p. 1491) attributed the origin of the
^ basin to deep erosion of the least resistant beds in the Paleozoic

rocks while crystalline highlands remained to the south and an escarp-
__ " ment of Silurian quartzite developed to the north.

deposited jj
jssbedding. The first sediments deposited in the basin were derived from the f
edimentary erosion of igneous and metamorphic rocks in the highlands to the t
by diabase south. These sediments, which constitute the Stockton formation, were ^

deposited as coalescing alluvial fans upon a piedmont slope from the '.
th Triassic highlands. . £
te Triassic During the accumulation of the alluvial fans along the south £
up overlie side of the basin, lakes and swamps occupied the center of the basin. ;
:he folding The Lockatong formation was deposited in these lakes and swamps. i
;ir age lies £
group un- Under the load of sediments in the basin, downfaulting along the

northern border resulted in the deposition of sediments derived from
the north (McLaughlin, 1945). These sediments form the Brunswick

the largest , formation.
at extends
o Virginia. According to Krynine (1950), the climate of the Triassic was
River and warm and humid, and the rainfall had.a seasonal distribution. During

aults along heavy floods, much slightly weathered material was eroded from the
sediments canyon walls and deposited on the alluvial fans as arkosic sand. During

: faults do weak floods, red soil was eroded from the gentler slopes of the inter-
re Triassic fluves and deposited on the alluvial fans. The result was an alternation
recambrian °f arkosic sandstone and red shale that is typical of most of the

Stockton formation.
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GROUND WATER — STOCKTON FORMATION

Conglomerate and coarse arkosic sand were deposited nearest
the source of the sediments. Decreases in stream gradients, farther
away from the source, caused a diminishing of the transporting power
of the streams and resulted in the deposition of fine material. As the
regional relief was diminished, decrease in erosive activity in the high-
lands caused chemical decay to be more effective and the red muds nof
that formed the thick red shales in the upper part of the Stockton rai r°3
formation were deposited. Red muds deposited in the reducing en-
vironment of lakes ad swamps were changed in color to gray and black;
such deposits are typical of the Lockatong formation.

STOCKTON FORMATION

General features
litholog

The Stockton formation, in its type locality near Stockton, N.J.,

interbedded red shale, and siltstone, Coarse arkosic sandstone and
arkosic conglomerate are predominant in the lower beds; fine- and
medium-grained arkosic sandstone is predominant in the middle beds;
and red shale, siltstone, and very fine-grained arkosic sandstone are

. predominant in the upper beds. Locally, sediments of different texture
f are interbedded irregularly, and coarse-grained rocks commonly over-
^ lie fine-grained rocks. In addition, beds commonly pinch out or grade
-| laterally into other beds of different texture and color.
I| The terms arkosic sandstone, arkose. and subarkose in this report
4 follow the classification of Pettijohn (1957, p. 291) and will be used
;< • as follows: arkosic sandstone is the group name for sandstone contain-
$ ing feldspar and is subdivided into arkose, which contains 25 percent

feldspar.
ror more feldspar, and subarkose, which contains less than 25 percent s Q '
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was described by Kummel (1897, p. 35-36) as interbedded coarse
arkosic conglomerate; yellow, micaceous, feldspathic sandstone; quart-
zite conglomerate; brown-red sandstone; and soft red shale.

During this investigation, the Stockton was mapped in detail in
an area extending from the Bucks County-Montgomery County line
westward to Phoenixvilie. (See Plate 2.) This detailed mapping
forms the basis for most of the geologic discussion that follows.

Lithology. The Stockton formation is composed chiefly of very . | wesrwar
fine to coarse-grained arkosic sandstone and arkosic conglomerates. gomcry

Norristo
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:ATION

, . Exposures and surface expressions. The Stockton formation has•e deposited nearest ^ ' .rr .. few good exposures, as most of the Formation is covered by soil, vegeta-
.m gra icn , tion, and city and suburban developments. The best exposures are in
e transporting power the bwer bcds_ where quarries and raiiroad cuts expose several ex-
ine material. As the cellent sections. The middle and upper beds are poorly exposed except
• activity in the high- north of Valley Forge - along the Schuylkill River and along the
•e and the red muds railroad cut west of the river.
part of the Stockton
in the reducing en- Ridges and valleys are commonly parallel to the strike of the beds.

•or to arav and black; I" tne southern part of the Stockton outcrop area, beds of coarse
arkosic sandstone and conglomerate form conspicuous ridges. Very
hard shale and argillite in the upper beds and in the overlying Lock-
atong formation form a prominent ridge along the northern boundary
of the Stockton formation. Valleys are commonly underlain by shale.
However, the complex stratigraphy of the formation and the scarcity of
outcrops obscures the precise relations between topography and
lithology.

.- near Stockton. N.J..
interbedded coarse Thickness. Estimates of the thickness of the Stockton formation

., . , . Quart. differ widely depending upon the method used to determine the thick-
jjlft , , ' ness. McLaughlin (1957, p. 1492) stated that the thickness cal-
^i^ ' culated from the width of outcrop and average dip of the formation is
i mapped in detail in nearly correct and-that the repetition of beds by strike faults is in-
ntgomerv County line ' significant. He estimated that the formation is 5.000 feet thick in
"his detailed mapping. 'he Delaware Valley. In the area mapped during this investigation.

th^t follo\vs t^e thickness °f 'he Stockton formation has been estimated from width
of outcrop and from average dip of the strata. The formation thins

.-.Dosed chiefly of very westward from a thickness of more than 6.000 feet near the Mont-
arkosic conglomerates. gomcry County-Bucks County line to 2.300 feet at Phoenixvilie. Near
arkosic sandstone and Norristown. the formation is 4,000 feet thick. The total thickness
'owe'- beds- fine- and °^ tne formation, however, is not present in the subsurface at any one

in the middle beds; location because the upper beds do not completely cover the lower
'Arkosic sandstone are beds- and the lower beds become thinner to the north.
::us of different texture
rocks commonly over- Stratigraphy

an y pine ou or gr ^^ stockton formatjon has been subdivided into three members as
id color. follows: (I) the lower arkose member, which is characterized by the
subarkose in this report abundance of coarse-grained arkosic sandstone and arkosic conglom-
^91 )• and-will be used erate; (2) the middle arkose member, which is characterized by the
f andstone contain- abundance of fine-and medium-grained arkosic sandstone, and (3)

" , '75 oercent l^C upPer shale member, which is characterized by the predominance
. h 25 o rcent °^ sha'e and siltstone. Table 1 indicates the distribution of rock types

ns within each member, as determined from sample logs and sections



10 GROUND WATER — STOCKTON FORMATION

I \c
measured in the field. The three members are readily traceable from
the Montgomery County-Bucks County line to Phoenixvilie and are
shown on the geologic map. (Plate 2).

O
Table 1. Distribution of rock types within the Stockton formation.

TV

Member

Upper shale
Middle arkose
Lower arkose

Percentage
shale

76
42
24

Percentage
fine-arid medium-grained

arkosic sandstone

24
54
17

Percentage
coarse-grained

arkosic sandstone
and conglomerate

0
4
59

LOWER ARKOSE MEMBER

Definition. The lower arkose member of the Stockton formation
consists principally of medium to coarse-, coarse-, and very coarse-
grained arkosic sandstone and arkosic conglomerate of gray, reddish-
brown, and pale-orange color. It contains lesser amounts of inter-
bedded silty and sandy red shale. Fine- and medium-grained arkosic
sandstone are common but less abundant than the coarser grained
sediments.

Relation to underlying and overlying material. The lower arkose
member unconformably overlies Precambrian and Paleozoic rocks.
Throughout most of its extent the member overlies Chickies quartzite
of Cambrian age and limestone of Cambrian and Ordovician age.
However, in the extreme southeastern part of the area the member
overlies Precambrian gneiss and gabbro.

The lower arkose member is overlain on the north by the middle
arkose member. The contact between the two is transitional upward
from coarse arkosic sandstone to fine-grained and medium-grained
arkosic sandstone. East of Norristown, interfingering of these two
textural types is common, the finer grained arkosic sandstones becoming
more abundant upward in the section. West of Norristown, inter-
fingering is less, and the transition from the lower member to the middle
member is characterized by a gradual decrease in grain size.

Thickness. The lower arkose member reaches a maximum thick-
ness of 2,700 feet immediately east of Ambler and constitutes 50 percent
of the formation. Thinning eastward, the member is 1.500 feet thick
near the Bucks County line and constitutes 20 percent of the formation.

».V,̂v.
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It thins westward from Ambler so that at Phoenixvilie it is 550 feet
thick and makes up 23 percent of the formation. The member appears
to take the form of an alluvial fan with the apex southeast of Ambler.

Area east of Ambler. East of Ambler, the member consists mainly
of coarse-grained arkosic sandstone and lesser amounts of interbedded
fine- and medium-grained arkosic sandstone and red shale. Fine- and
medium-grained arkosic sandstone beds are especially numerous in
the. upper part. (See Plate 3, cross sections C-C' and D-D',) The
coarse arkosic sandstone beds in the upper part of the member pinch
out eastward or grade laterally eastward into fine- and medium-grained
arkosic sandstone. Conglomerate, which is abundant south of Ambler.
diminishes rapidly in quantity eastward from Ambler.

Sample logs from five wells (Mg-285, Mg-465. Mg-499, Mg-500,
and Mg-532) in this area are given in Table 7.

Area from Ambler to Norristown. South and north of Ambler,
the lower arkose member is essentially coarse- and very coarse-grained
arkosic sandstone that contains considerable conglomerate. A few
miles west of Ambler, the coarse arkosic sandstone in the upper part
pinches out. the conglomerate becomes much less abundant, and the
member contains a large proportion of fine- and medium-grained
arkosic sandstone. Farther west, near Norristown, the member consists
chiefly of coarse- and very coarse-grained arkosic sandstone.

Shale lenses are numerous in some parts of the area, as shown by
the following geologic section.

Geologic section of the lower arkose member north
of Main Street in Norristoivn

Thickness
Top of exposure (feet)

Shale, red ................................................................................. 2
Arkose, coarse- to very coarse-grained ............................i....... 3
Shale, red .................................................................................... 4
Arkose, medium-grained ............................................................ 3
Shale, red .................................................................................... 2
Arkose, coarse-grained .............................................................. 6
Shale, red .................................................................................... 5
Arkose, medium-grained ..................—................—..—————— 2
Shale, red .................................................................................... 1
Arkose, coarse-grained .............................................................. 1
Shale, red .................. .... . . ............................................... 1
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Geologic section of the lower arkose member north Geoloqi
of Main Street in Norristown—continued

Thickness
(feet) ;.

Arkose. medium-grained ............................................................ 4 TOD of e;
Shale red ...................................................................................... 5
Arkose, coarse- to very coarse-grained .................................... 2 . Arkose,
Shale, red .................................................................................... 7 . 9«in
Arkose, medium- to coarse-grained .......................................... 3 Shale. :
Arkose. coarse-to very coarse-grained ................................... 9 Arkose.
Shale, red .................................................................................... 8 9»in
Arkose, coarse- to very coarse-grained .................................... 7 Bottom of •
Shale, red .................................................................................... 3
Fault ............................................................................................ ....
Arkose, medium- to coarse-grained ................_......................... 6 '̂
Shale, red .................................................................................... 10 J
Arkose. coarse-grained .............................................................. 4 . "_,
Shale, red .................................................................................... 6 ^
Arkose, coarse- to very coarse-grained .................................... 4 Middle ar

Bottom of exposure Sr.ncsrc

A forty-foot section of the upper part of the member is exposed v ? -k
in a quarry east of Norristown; the section consists of pale orange Q, .
and brownish gray coarse- to very coarse-grained arkose and arkosic ' S- d t
conglomerate that contains minor amounts of medium- to coarse-grained : A-kose
arkose and a few thin clay lenses. ' Arkose

Sample logs from two wells in this area (Mg-290 and Mg-533) • Sandstc
are given in Table 7. ; Arkose

. Sandstc
Area from Norristown to Phoenixvilie. The lower arkose mem- ^

ber, in the area from Norristown to Phoenixvilie, consists chiefly of '• Lover art
coarse-and very coarse-grained arkosic sandstone and some conglom- :. , ,
erate. Shale and beds of fine- and medium-grained arkosic sandstone ' ." .
are present but are not as abundant as in areas to the east. Differently . ,"
textured arkoses interfinger near the top. but the transition from the ',', » \
lower arkose member to the overlying member is sharper here than in ? , , '
areas to the east. (See Plate 3, cross section A-A'.) South of Port p ', ,
Indian (2 miles west of Norristown), faulting has displaced the con- »' 5., ,
tact by a half a mile. (See Plate 3.) | Arkose

Bedrock is well exposed in several places in this area. The bed- ^ Sandstc
rock is described in the following stratigraphic sections. \ Arkose,
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arkose member north '- . . ... , , . ,
'own—continued Geologic section of the lower arkose member in Philadelphia and

Western Railroad cut west of Bridgeport
Thickness 0 m^e southwest of Norristown)
(feet)

Thickness
Top of exposure (feet)

'- ———.—....................... 2 Arkose, pale-orange to red. coarse- and very coarse-
................................... 7 grained, conglomeratic in places .......................................... 55
................................. 3 Shale, red .................................~................................................ H
................................... 9 Arkose, pale-orange to red. coarse- and very coarse-
................................... § grained, conglomeratic in places ............................................ 10

.............................. / Bottom of exposure

6 Geologic section along the west side of the Schuylkill
10 River north of Valley Forge

6 Thickness
,•_• Middle arkose member: (feet)

Sandstone, afkosic, red, fine-grained ....................................Unknown.
,,, _.[ ... u j Arkose. pale reddish-bro\vn, coarse-grained .......................... 30irt of the member is exposed , . , _ , , . . , c- • j -.->

. , . Arkose. pale reddish-brown, rine-gramed .............................. 22icion consists of pale oranqe c _, . , , , ,
^ „ ,- j i i , . bandstone, arkosic, red, nne-gramed ........................................ 6..-grained arkose and arkosic c , . . af . , 0
c j. . . oandstone. arkosic. red, very hne-gramed ............................... 8of medium- to coarse-grained A . . . ... , , a ,. . , ...

Arkose. red and reddish-brown, medium-grained .................. 63
Arkose, pale reddish-brown, coarse-grained .......................... 2

area (Mg-290 and Mg-533) Sandstone, arkosic. red. fine-grained .................................... 13
Arkose, pale redd/sh-brown. coarse-grained ............................ 2
Sandstone, arkosic, red, fine-grained ...................................... 4'le. The lower arkose mem-

•enixville, consists chiefly of Lower arkose member:
mdstone and some conglom-
im-grained arkosic sandstone Arkose, pale reddish-brown, medium- to coarse-grained ...... 2
areas to the east. Differently Arkose. pale reddish-brown, coarse-grained .......................... 4
. but the transition from the Arkose. pale reddish-brown, medium-grained ........................ 2
mber is sharper here than in Arkose. red and pale-brown, coarse-grained .......................... 108
ction A-A'.) South of Port Arkose, gray, coarse-grained .................................................... 120
ilting has displaced the con- Arkose. gray, medium-grained ................................................ 7

Shale, red; coarse-grained arkose ............................................ 12
Arkose. gray, coarse-grained ..................... ............................... 5

aces in this area. The bed- Sandstone, arkosic. greenish-gray, fine-grained .................... 5
raphic sections. Arkose, gray, coarse-grained" .................................................... 15
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Geologic section along the west side of the Schuylkill ,
River north of Valley Forge—continued • jns

Thickness . th:S arca-
Lower arkose member—continued: (feet) Arcs
Arkose, gray, coarse- to very coarse-grained ........................ 18 of the mi
Arkose, gray, coarse-grained ................................................... 13 h:ckon C:
Arkose, gray, medium- to coarse-grained ................................ 10 than it is
Arkose. pale reddish-brown, coarse- to very arkosic ;

coarse-grained ........................................................................ 65 o-rcurs as
Arkose, red and pale-brown, coarse-grained .......................... 40 groined a
Arkose, coarse-grained .............................................................. 20 (̂ ce ̂at
Shale, red, and covered interval ................................................ 52 Samp
Arkose. gray, coarse- to very coarse-grained, P.ate 1.)
conglomeratic .......................................................................... 45

Arca
MIDDLE ARKOSE MEMBER - sonville tc

-9 is very sir
Definition. The middle arkose member consists chiefly of beds of fine- and

fine- and medium-grained arkosic sandstone and interbedded red shale. '.. sandstone
The arkosic sandstone is usually pale brown to pale red, gray, and section A-
pale orange. In many places, shale is more abundant than arkosic Geolo
sandstone. A few thick masses of coarse-grained arkosic sandstone tj-.s area.
of small lateral extent grade into medium-grained arkosic sandstone. \\-lIev Fc
Thick beds of shale and siltstone are especially abundant in the upper n-,s becn ̂
part of the member. •- following •

member in
Thickness. The middle arkose member attains its maximum thick-

ness of 4,200 feet near the Bucks County line, where it constitutes 70 • Geologic s-
per cent of the Stockton formation. It thins westward to 1,500 feet north
at Wissahickon Creek, where it makes up 35 percent of the formation.
It thickens westward from Wissahickon Creek and attains a thickness "_• -,- ,
of 2,500 feet near Washington Square (2 miles northeast of Norris- - ' ''
town), where it constitutes 50 per cent of the formation. Westward from r "ose>
Washington Square, the member thins (as does the entire Stockton '""f e> n
formation), but it forms a progressively greater part of the formation. ;' 'CL*?̂  '
At Phoenixvilie it is 1.700 feet thick and constitutes about 75 percent of • -hale, re
the formation. .: Jrk°sc- '

isandston
Area east of the Wissahickon Creek. In the area east of Wissahickon '.'• Arkose. .

Creek, the stratigraphy of the middle member is complex. Shale is • Sar.dston
abundant, particularly in the upper part, and in places is predominant ; Arkose, c
over fine- and medium-grained arkosic sandstone. Interfingering of : Arkose. ;
coarse- and medium-grained arkosic beds in the lower part of the mem- . Arkose. f
ber is common. Thick beds of coarse-grained arkosic sandstone are ; coarse-

300492
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e of the Schuylkill "• present also in the middle of the member. (See Plate 2.) Table 7
-continued contains sample logs of wells Mg-216. 219, 275. 276, 489, and 490 in

Thickness this area.
(feet) Area from Wissahickon Creek to Jeffersonville. The stratigraphy

ned 18 °^ *he noddle arkose member is less complex in the area from Wissa-
13 hickon Creek west to Jeffersonville (1 mile northwest of Norristown)
ig than it is east of Wissahickon Creek. Fine-" and medium-grained

-v arkosic sandstone is predominant through most of the area. Shale
65 occurs as lenses and thin beds throughout the member, and coarse-

ed ......................... 40 grained arkosic sandstone occurs chiefly in the lower part of the unit.
...........Z......1........ 20 (See Plate 3- section B-B'.)
................................ 52 Sample logs from two wells in this area, Mg-230 and 270, (see
">ed. Plate 1.) are given in Table 7.
................................ 45

Area from Jeffersonville to Phoenixvilie. In the area from Jeffer-
,_ sonville to Phoenixvilie, the stratigraphy of the midde arkose member

is very similar to that of the area to the east, the member consisting of
: consists chiefly of beds of fine- and medium-grained arkosic sandstone, red shale, very fine red
and interbedded red shale. sandstone, and few beds of coarse-grained arkose. (See Plate 3.
.vn to pale red, gray, and section A-A'.)

dant than arkosic Geologic sections were measured at several extensive outcrops in
arkosic sandstone this area The geoiogic section along the Schuylkill River, north of

grained arkosic sandstone. Valley Forge, which contains both the middle and lower members.
ally abundant in the upper has bcen described in the discussion of the lower arkose member. The

following geologic sections show the character of the middle arkose
, , member in the area from Jeffersonville to Phoenixvilie.

: attains its maximum thick-
itie. where it constitutes 70 Geologic section of middle arkose member in the Reading Railroad cut
ns westward to 1.500 feet north of peckiomen Junction (1 mile north of Valley Forge)
>5 percent of the formation. '
eek and attains a thickness _ , Thickness
miles northeast of Norris- T°P °f exposure (feet)
formation. Westward from Arkose. pale-orange, fine-grained ........................................ 25
s does the entire Stockton Shale- red- and covered interval .......................................... 120
:ater part of the formation. Arkose. reddish-brown, fine-grained ........................................ 5
tstitutes about 75 percent of ^hale> red --.-.-.-....---.-..-...-...-.---.-------.-- 25

Arkose. red and reddish-gray, fine-grained ............................ 16
Sandstone, arkosic, dark-gray, fine-grained .......................... 5

he area east of Wissahickon Arkose. reddish-brown, fine-grained ...................................... 6
nber is complex. Shale is Sandstone, arkosic, red, very fine- to fine-grained ................ 11
id in places is predominant Arkose. grayish-orange, fine-grained ...................................... 10
nds.one. Interfingering of Arkose. pale-orange, medium-grained .................................... 13
the lower part of the mem- ' Arkose. pale-orange and light-gray.medium- to
ined arkosic sandstone are coarse-grained .......... ............. 2
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Geologic section of middle arkose member in the Reading Railroad cut ; Gco/o.
north of Perkiomen Junction(l mile north of Valley Forge)—continued V

Arkose, gray, fine-grained ........................................................ 10 ?' Arkose.
Sandstone, arkosic, red. fine-grained ..._............................... 1 ;•;» Sr.alc. re
Sandstone, arkosic, red and blackish-red, very fine-grained.... 10 ' '%, Arkose.
Arkose. brownish-gray, fine-grained ........................................ 16 g Shale, re
Sandstone, arkosic, red, very fine to fine-grained .................. 7 ^ Arkose.
Sandstone, arkosic, red, very fine-grained ................................ 38 || S-.alc. re
Arkose, pale-orange, fine- to medium-grained ........................ 15 Jr S .ndsror

Bottom of exposure * .-;.rkosc.
$ Rchtii

Geologic section in Phoenixvilie, along the west side of Schuylkill & _v ..iain j,%
River, north of French Creek £ t_,,_ t%vo ff:

* Thickness f which shal
Lockatong formation: ' (feet)
Shale and argillite, gray and black ............................................ 300
Covered interval ........................................................................ 75 1 * Dcfint

_ . | ' consists ct
Stockton formation: x ,j| sandstone.
Upper shale member: k _.... .-,c ,r_e

Argillite, red and gray ............................T............................. 10 *. urr>cr part
Shale, reddish-gray, fissile .................................................... 1 • ^ A!:houch
Argillite. reddish-gray .......................................................... 2 3 s;-a.e and
Shale, grayish-red, fissile ...................................................... 3 . f.
Argillite. red .......................................................................... 9 ' * Thick
Shale, red and black, fissile .................................................. 3 :\ ccnt of tl|

S miles nortr
Middle arkose member: • >» of the fon
Arkose, orange, very fine- to fine-grained .......................... 6 > feet {3 pei
Arkose, orange, fine-grained ................................................ 5 ^ ,
Arkose, orange, very fine-grained ...................................... 35 g , ,', .

Geologic section in the Pennsylvania Railroad cut, north of -. r̂'1̂ . %
French Creek, in Phoenixvilie '*' ''?.

Thickness I Are,f
Upper shale member: • (feet) I wef: to Pe

c, , , ... i and mediuShale, red .................................................................................... 40 9 i ...cj i . j c- • • j • ic I linville ancbandstone, arkosic, red, very fme-grained .............................. io 7 DI 7c« .1 . . *^ § r late j. stbiltstone, red .............................................................................. 1Z i . , T .;-' in the Loci
Middle arkose member: | t;on. 360
Arkose, orange, very fine- to fine-grained .............................. 23 .* sione. and
Arkose, orange, very fine- to fine-grained ........................ 13 * well.)
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T the Reading Railroad cut Geologic section in the Pennsylvania Railroad cut, north of
Valley Forge)—continued •• French Creek, in Phoenixvilie—continued

................................ 10 Arkose. orange, line-grained ................................................... 10
............................... 1 Shale, red .................................................................................... 35
ery fine-grained.... 10 Arkose, gray, fine-grained, and covered interval .................. 75
............................... 16 Shale, red .................................................................................... 40
jrained .................. 7 Arkose. orange, fine-grained .................................................... 40

38 Shale, red, fissile ...................................................................... 22
ned ........................ 15 Sandstone, arkosic, red, very fine-grained .............................. 67

Arkose, orange, fine- to medium-grained ................................ 27

Relation to overlying material. The middle arkose member is
• west side of Schuylkill overlain by the upper shale member. In general the contact between
Creek tke two menjbers is not sharp, and is defined as the horizon above

Thickness which shale is predominant.

UPPER SHALE MEMBER
............................... 300

75 Definition. The upper shale member of the Stockton formation
consists chiefly of red shale, siltstone, and very fine-grained arkosic
sandstone. Beds of fine-grained arkosic sandstone are present through-
out the member, but they are most abundant in the lower part. In the

.............................. 10 upper part, much of the shale is hard and is considered to be argillite.
.............. 1 Although most-of the shale and argillite are red, a few beds of gray
................ 2 shale and argillite are present.

g Thickness. The upper shale member is 1,000 feet thick (20 per-
3 cent of the formation) near Prospectville. From Prospectville (3l_

miles northwest of Horsham) it thins eastward to 600 feet (10 percent
of the formation) at the Bucks County line and thins westward to 60

d .......................... 6 feet (3 percent of the formation) at Phoenixvilie.

,c Area east of Springhouse. From Springhouse (2 miles north of
Ambler) east to the Bucks County line, the upper shale member con-

ilroad cut, north of tains few beds of arkosic sandstone. (See Plate 3, section C-C* and
:ville ''

Thickness Area from Springhouse to Perkiomen Creek. From Springhouse
(feet) west to perkiomen Creek (3̂  miles east of Phoenixvilie) beds of fine-

_jg • and medium-grained arkosic sandstone are abundant only near Frank-
............................. ^ linville and Gwynedd Valley (2̂  miles northwest of Ambler). (See

]2 PIa« 3. section B-B). Well Mg-300 at Gwynedd Valley penetrated
•n tj_e Lockatong formation, 60 feet of shale, and in the Stockton forma-
tion- 360 feet of shale. 115 feet of arkosic sandstone. 10 feet of silt-

............................ 23 stone, and 5 feet of limestone. (See Table 7 for complete log of this
d ........................ 13
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Area from Perkiomen Creek to Phoenixvilie. In the area from
Perkiomen Creek west to Phoenixvilie, the upper shale member con-
tains abundant fine-grained arkosic sandstone, and it is difficult to
separate this member from the underlying middle arkose member. (See
Plate 3. .section A-A'.)

Relation to overlying material. The upper shale member is over-
lain on the north by the Lockatong formation, which consists of gray
fissile shale and black and red argillite. The red argillite in the upper
part of the upper shale member is similar to the red argillite of the
Lockatong formation. Interbedded arkosic sandstone in the Stockton
formation distinguishes this formation from the Lockatong formation.
Where the upper shale member does not appear to contain arkosic
beds, the base of the lowermost black argillite bed is considered to be
the contact between the two formations.

The authors consider the upper shale member to be a transition
zone between typical Stockton sediments and typical Lockatong sedi-
ments.

i
Petrography

a

Some sandstones of the Stockton formation contain as much as
50 percent feldspar. Although in field examination some sandstones
appear to contain no feldspar, microscopic examination of thin sections
of 12 samples (10 sandstone, 2 shale) taken at various stratigraphic _• ? - -g
levels show that feldspar constitutes 23 percent or more of each sand- - - = = *
stone sample.

The mineral composition of the 12 thin sections is given in Table 2.
The feldspar content of the 10 sandstone samples ranged from 23 to
44 percent, but much of the feldspar has weathered to seriate and clay.
Untwinned plagioclase was present, and. consequently, it was difficult
to evaluate plagioclase-potash feldspar proportions. Twinned plagioclase
(albite and oligoclase) constitute 2.6 percent of the 10 sandstone thin
sections. Mica constituted approximately 2 percent of the 30 sandstone
samples, and opaque iron oxide minerals, commonly hematite and limon-
itc, constituted approximately 2.5 percent of the samples. Small quan-
tities of heavy minerals—particularly zircon, tourmaline, and apatite—
were noted in all sandstone thin sections. Large quartz grains were
present in the coarse-grained arkose.

Thin sections of shale revealed approximately half hematite-stained
clay and half silt-sized particles of quartz and feldspar. It was not pos-
sible to determine the proportions of quartz and feldspar.

viz

« s =••*.= =

AR3001.96
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Six thin sections of sandstone from the lower beds of the Stockton sandstones. Th
formation near Valley Forge were studied by R. C. Gerhard (1952). ... tion from \veakl
The feldspar content of these thin sections range from zero in quartz- \ sronc. The ark
ose sandstone to 32 percent in arkose. The average composition of b-'dviing has bee
the six samples is given below: £• s-.ncstone.
Quartz Feldspar Rock fragments Accessory minerals Matrix Cement '" In the Stot
58% 18'/o 4% 5% \l% 45* ^ beds showing nc

if ordmate. In tn
According to Gerhard (1952), the feldspar minerals, in order of S ^rc-nclv hard ;

decreasing abundance, were orthoclase, microcline, albite, oligoclase, ff
perthite, and microperthite. The rock fragments were schist and gneiss. fr Sediments c
The thin sections contained muscovite, biotite, chlorite, sericite, kaolin- ? a hues-
ite-illite, chlorite-sericite paste, authigenic quartz, calcite and accessory j.j t..ese are
heavy minerals. Matrixes were of three distinct types, as follows: (1) ^ rrost cornmon y
hematite and kaolinite-illite: (2) chlorite, sericite. and pulverized quartz ''• r<-'Ja'sn roun.
grains; and (3) finely disseminate sericite. The cementing materials | s..n stones
were authigenic quartz, authigenic feldspar and carbonates (chiefly * s*m sr n '
calcite). £ Seined arkosic

£ aomTnantly pale
Results of the study of 52 thin sections of samples from near the base J grained arkosic

of the Stockton formation were supplied by J. D. Glaeser (1958). The ,•? red. and (less c
thin sections were made from samples taken from the area east of Nor- 7. invariably red c
ristown. Glaeser identified end products "of feldspar alteration, and, cLrk-gray beds
consequently, his study showed that the thin sections had a low feld- * ££c| co[orat
spar content and a high sericite content. The feldspar content ranged £ coloration is cat
from zero to 25.2 percent; the sericite content ranged from 1.0 to 50.6 i on tj.c otner hi
percent; and the feldspar plus sericite content ranged from 9.5 to 50.6 '*-._
percent. The average percentages of the various minerals in the 52
thin sections was as follows: ,' n j • „,,Beds in tn
Quartz Feldspar plus Muscovite Biotite Iron minerals Chert Rock .. County and eas

sericite fragments : Montgomery C
68.0 25.2 2.7 0.5 1.1 1.8 .4 & Phoenixvilie. th.

Grain sizes in the Stockton formation range from clay particles ' r.Tnge From 5'
to cobbles 3 to 4 inches across. Most pebbles and cobbles are composed -;' ' v in tne area
of quartzite. but feldspar is common. One cobble of chlorite schist ^ average dip. as
was noted. J «nt of the d'P£

The arkosic sandstones of the Stockton formation are generally J* . .. . . . . . . . , ~,, fe tr.e southern bowell sorted, but the conglomeratic sandstones are poorly sorted, i ne *•« ... _ ..rr>i ' iii *"-9- *•' omallsand grams are generally angular to subangu.ar. 1 he quartzite peonies .•' ...
M n j j L L r u i_i-i i -PL •• v.sible at many care generally well rounded, but the feldspar pebbles are angular. 1 he f .

shales of the formation contain abundant silt, and in many places they £ North of K
are probably siltstones. but near the base of the formation the shale is | t:on '£ displaced
very sandy. The siltstones grade locally into very fine-grained red I 2 I The gener
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.? lower beds of the Stockton sandstones. The coarse clastic sediments range in degree of indura-
by R. C. Gerhard (1952). tion from weakly cemented sand to hard, well-cemented arkosic sand-

• range from zero in quartz- stone. The arkosic sandstone is commonly cross-bedded, but graded
The average composition of bedding has been observed in a few exposures of fine-grained arkosic

sandstone.
-•• minerals Matrix Cement In the Stockton formation, shale occurs predominantly in thick
5r'c \\r'r 4rc beds showing no fissility. Beds of fissile shale occur, but they are sub-

ordinate. In the upper part of the formation, much of the shale is
Jdspar minerals, in order of extreme!y hard and may be considered to be an argillite.
nicrocline, albite. oligoclase.
nents were schist and gneiss. Sediments of the Stockton formation occur in a variety of colors
::te, chlorite. sericite kaolin- and hues' Gray, Oran9e- red- brown, and shades and combinations of
...,rr., r^rit* ̂ A =rrw*^r these are most common. The coarse-grained arkosic sandstones are;udrc_. ca.cite ana accessory
-rmct types as follows- (1) most commonly "9ht 3TaY and pale orange but may be pale brown and
••ricite and D Ive '- d t reddish brown. The predominant colors of the medium-grained arkosic

Th cem t'n ' 1 sandstones are pale orange, pale brown, and pale reddish brown; gray
•or a d c b . h' fl sandstone is present, but it is not as prominent as it is in the coarse-

grained arkosic sandstone. The fine-grained arkosic sandstone is pre-
dominantly pale brown to pale red, and pale orange. The very fine-

if samples from near the base grained arkosic sandstone is usually pale red to pale brown, grayish
|^B .eser (1958). The red. and (less commonly) pale orange. Shale and siltstone is almost
r.̂ r̂ .e area east of Nor- invariably red or,grayish red, but there are a few reddish-gray and
of feldspar alteration, and. dark-gray beds of shale.
hm sections had a low feld- Red coloration is due to hematite staining, but much of the orange
1 he feldspar content ranged coloration is caused by orange-pink feldspar. Gray arkosic sandstone.
rent ranged from 1.0 to 50.6 on the other handi contains u.hite partly decomposed feldspar.
cnt ranged from 9.5 to 50.6
various minerals m the 52 Structure

Beds in the Stockton formation dip to the northwest in Bucks
.-on minerals Chert Rock County and eastern Montgomery County and to the north in western

foments Montgomery County and in Chester County. South and west of
• Phoenixvilie, the beds are tilted to the northeast. Dips of the beds

n range from clay particles range from 5° to 25= in southeastern Pennsylvania' and from 5° to
ies and cobbles are composed 18° in the area mapped in detail for this report. (See Plate 2.) The
>ne cobble of chlorite schist average dip. as computed from 73 measurements, is 12". and 50 per-

cent of the dips measured are between 10 and H0.

ton formation are generally Faults are common in the Stockton formation. A major fault forms
ncs are poorly sorted The the southern boundary of the northern belt in Bucks County. (See
juiar. • The-quartzite pebbles F'9' L) Sma!1 normal faults- having displacements of a few feet, are
M pebbles are angular. The V'sible at manV outcrops.
•ilt. and in many places they North of King of Prussia, the basal contact of the Stockton forma-
of the formation the shale is tion is displaced repeatedly by an intricate series of faults. (See Plate
• into very fine-grained red 2.) The general trends of these faults are northeast-southwest and
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22 GROUND WATER — STOCKTON FORMATION

east-west; the upthrown sides are to the northwest and north, respect- a-'.fic
ively. Offsets of individual faults are as much as 0.5 mile. The total p<-noc
offset of the series is 1 mile. ". ac £_,.

West of Valley Forge and south of Phoenixv.Jle, along each of crnr?
several north-south and northeast-southwest trending faults, the basal C
contact is offset from less than 0.05 to about 0.15 mile. (See Plate 2.) ' which
In all but one of these faults, the upthrown side is to the west, which '• c :;on
displaces the contact northward on the west side of the faults. . 5. in c

Northwest of Oaks a northeast-trending fault has caused an off- ' '^
set of 0.25 mile in the contact between the Stockton and Lockatong ,' .....
formations. (See Plate 2.) ir.pcrr

The extent of major faulting is difficult to evaluate because of i-' no;
the scarcity of outcrops and the complex lateral fades changes within • t, rise
the formation. However, continuity of the upper and lower contacts t; - i!:
of the Stockton formation through most of the mapped area indicates r:-; 'r
that major faulting has not taken place except as described above. P --or

Vertical joints are common in outcrops of the Stockton formation. .!'_
The most frequently occurring set trends perpendicular to the strike of i- s.and;.
the bedding. Two other sets occur frequently: one is parallel or nearly '• tcpogr
parallel to the strike of the bedding, and the other trends northwest- ' r-.ce-c
ward at an angle of approximately 50° to the Strike. . l' 2n '

b-,-:o\v
Diabase dikes intrude the Stockton in several places. Two dikes £ kas: b

are present in the northern belt in Bucks County, and, in the eastern f - —
part of the area mapped for this report, one prominent dike extends y ... „ „
from Camp Hill northeastward to near Warrington. (See Plate 2.) % ^' "V
At the base of the formation, this dike is 90 feet thick, strikes N30 E, ?j '/ ̂
and dips 80°NW. Several dikes are present in Chester County, west "? »'-•']"
of the area mapped for this report. ' £ w f

HYDROLOGY | ccchne
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The zone in which all the interconnected openings or voids in the £* \\
rocks of the earth's crust are filled with water under pressure greater ,* crcat.v
than atmospheric is called the zone of saturation. Precipitation is the " .;.a; a:.
source of ground water in southeastern Pennsyh-ania. Although most _j --c _-_];
of the water that reaches the land surface from the atmosphere either ; ier.r.n::
runs off as overiand flow or is returned to the atmosphere by evapora- •H
tion and transpiration, some infiltrates downward through the soil to .f ' '
the zone of saturation, where it becomes recharge to the main ground- !| "H £• i
water body. Upon reaching the zone of saturation, it begins to move *
downward and laterally toward lower elevations, and eventually it may g
return to the surface either naturally (through seeps and springs) or ^
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-• northwest and north, respect- artificially (through wells). Under natural conditions and over long
:s much as 0.5 mile. The total periods of time, the amount of water that leaves the zone of saturation

as discharge is balanced by the amount of water that enters it as re-.

of Phoenixvilie. along each of charge.
'.vest trending faults, the basal Ground water may be roughly divided into two classes: (1) that
/out 0.15 mile. (See Plate 2.) which occurs in the shallow formations, mostly under nonartesian con-
'•wn side is to the west, which ditions and (2) that which occurs in the deeper formations under arte-
•vest side of the faults. sian conditions. Nonartesian conditions are those in which ground

water is unconfined. so that its upper surface (the water table) is free
riding fault has caused an off- to rjse and fal, Artesian conditions are those in which the ground
i the Stockton and Lockatong watef ... confined in a permeable formation that is overlain by a relatively

impermeable formation', so that the upper surface of the confined water
•ificult to evaluate because of is not free to rise and fall, and the water is under sufficient pressure
: lateral fades changes within to rise above the top of the formation that contains it where that forma-
:he upper and lower contacts tion is penetrated by wells. The imaginary surface to which water will

. of the mapped area indicates rise in tightly cased wells tapping the artesian aquifer is called the
•:cept as described above. pie:ometric surface.
•ops of the Stockton formation. *n humid areas, such as southeastern Pennsylvania, the water table
• dicular to the strike of stands at or near the land surface in valleys and rises toward adiacent

one is parallel or nearly topographic highs, reaching a maximum height in the vicinity of sur-
the other trends northwest- face-drainage divides. The slope of the water table is generally less

. t^ strike than that of the land surface; hence, the depth to the water table
below the land surface is usually greatest beneath topographic highs and

in several places. Two dikes ]east beneath topographic lows.
x.s County, and. in the eastern . . . , a
.. _. _ ,., t , The water table does not remain m a fixed position but fluctuates:. one prominent dike extends . , , , , , , , , ,^y • / c pi fo, -y \ ln response to additions to and withdrawals from the zone of saturation.
on c .. ,L- i i \"Tn r: As the seasonal variation in precipitation in southeastern Pennsylvania3 VU tee. thick, strikes -\30-fc,. . „ .. in . r i,,„,.• r-i. r~ * ls small, the dominant factor controlling the fluctuation ot the water.•sent m Chester Lountv, west . . , , „ . , . . . ,table in areas remote from pumped wells is the seasonal variation m the

rate of evaporation and transpiration. Thus, the water table generally
-,'f declines throughout the warm growing season (April to October) and

rises throughout the remainder of the year.
•.ected openings or voids in the Within ̂  ,on£ of saturatiorli the rocks of the earth's crust differ
i water under pressure greater great]y in theif capadty to s[ore and transmit ground water. Rocks
saturation. Precipitation is the that are capable of yielding usable quantities of ground water to wells
Pennsylvania. Although most are called a j f e r s - An a ifer consist of all or part of a geologic
ice from the atmosphere either t̂ *. „• r c •. . , torrr.ation or group of formations.to the atmosphere by evapora-
J.ownward through the soil to Most ground water, like water in other phases of the hydrologic
i recharge to the main ground- cycle, is continually in motion. It flows by gravity from intake or
>f saturation, it begins to move recharge areas, where hydraulic potentials are high, through permeable
cva.ions. and eventually it may zones or aquifers to points of discharge, where hydraulic potentials
ihrr- *i seeps and springs) or are l°w-
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24 GROUND WATER — STOCKTON FORMATION

OCCURRENCE OF GROUND WATER IN THE STOCKTON FORMATION t tains vcr%
Effect of lithology

Few wells drilled into the Stockton formation penetrate only one type shale rr.cr
of rock. The sequence of rocks penetrated consists generally of alternat- zones in
ing beds of fine- and coarse-textured materials. Furthermore, the relative will yield
proportions of fine- and coarse-textured rocks change within rather uni- The
form limits throughout the formation. For example, in the lower part a.,d SCco
of the formation, wells usually pass through more arkosic sandstone primary
and conglomerate than shale and siltstone; whereas, in the upper part comcrrcd
of the formation, the reverse is true. These features, together with ' C".:cd or
the lateral changes in the lithology of the rocks, are responsible for tend,- to r
much of the variation in well yields from place to place. h:'.rd and

The Stockton formation has been subdivided into three members, arv p?cn
as shown on the geologic map (Plate 2.) The relative capacities of >' s^ndsion-
these three members to yield ground water is indicated in Table 3, which | • sorted nc
contains a summary of the yields and specific capacities of wells more |= to a ccrnc
than 100 feet deep. The specific capacity of a well is the yield in gallons ?• a.m-gr.-.ir
per minute per foot of drawdown and is generally a useful measure of ;. £ r:C~^on'
the capacity of the rocks to yield water to wells. " ''•'•••s-

In c
Table 3.—Average specific capacities and average reported yields of ' -...̂ ĝ .

wells more than 100 feet deep in the Stockton formation " .•rvui-'tic_____________ .,
r.hic CT.CC
these sec

•- '.-.
ir. the b:

• x\ :;::r.c c
| have a s:

The highest yields and specific capacities reported are for wells f
tapping the middle arkose member. This member is characterized by ff
alternating beds of arkosic sandstone and shale of nearly equal thick- j g,-c>
ness and a lack or scarcity of conglomerate. The arkosic sandstones e? cr~.fi-.-c i
are fairly well sorted and weakly cemented, which probably accounts a..>n~ air
for the high yield of wells tapping this member. '.. r:- .x:::r.:n

Next in order of water-yielding capacity is the lower arkose mem- K °' ̂  '* P-r
ber of the Stockton formation. The lower member consists chiefly of '# ;": a1, era
coarse-grained arkosic sandstone and conglomerate. The conglomerate .- l!" • ?T~o\
and coarse-grained arkosic sandstones, which make up about 60 per- ?-' rn-:t nn c
cent of the member, are. for the most part, poorly sorted and weakly i exposure
cemented. !* spaced 2

The lowest yields and specific capacities have been reported for & ,. x
wells tapping the upper shale member. The upper shale member con- i

Member

Upper
Middle
Lower

Average specific capacity
(gpm/ft drawdown 1

0.4
4.8
3.1

No.
of wells

2
28
6

Average reported
yield 'gpm)

19
131
106

No.
of wells

17
90
23
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R IN THE STOCKTON FORMATION tains very few beds of arkosic sandstone; hence, most of the wells tap-
ping this member obtain water chiefly from fractures in beds of shale

lithology ^^ sijtstone. The few thin beds of arkosic sandstone in the upper
Dn formation penetrate only one type shale member of the Stockton formation are among the most permeable
rrated consists generally of alternat- zones in the formations, and wells that penetrate even one of them
materials. Furthermore, the relative will yield considerably more water than those that do not.
red rocks change within rather uni- The arkosic sandstones and conglomerates contain both primary
n. For example, in the lower part and secondary openings through which ground water can circulate.
s through more arkosic sandstone Primary openings are most abundant in beds of well-sorted, loosely
rstone: whereas, in the upper part cemented materials and least abundant in materials that are well cem-
.c. These features, together with ented or poorly sorted. Although the addition of cementing material
of the rocks, are responsible for tends to reduce the number of intergranular openings, it makes the rock
from place to place. hard and brittle and, thus, contributes to the development: of second-

,-n subdivided into three members. ary openings by fracturing and jointing. Most of the beds of arkosic
-e 2 ) The relative capacities of sandstone and conglomerate in the Stockton formation are neither well
.-ater is indicated in Table 3, which sorted nor firmly cemented, and. as a result, their permeability is due
d specific capacities of wells more to a combination of primary and secondary openings. The fine- and med- :
.citv of a well is the yield in gallons ium-grained arkosic sandstones are better sorted than coarse arkosic
d is generally a useful measure of sandstone and arkosic conglomerate and, therefore, yield more water
.iter to wells. to wells-

. In general the shales and siltstones are too fine grained to contain
raffe p̂orted yields of primary or- intergranular openings of sufficient size to permit easy

^tockton formation____ circulation of ground water. Hence, these rocks are relatively imperme-
No. Average reported N o " a b l e except where they are broken by joints and fractures. As a rule.

of wells yield 'gpm) of wells these secondary openings are most abundant where the shales and
——2———————"^——————j^— siltstones are hard and brittle, but the volume of such openings, even

2g ui 90 in the brittle materials, constitutes only a small fraction of the total
6 106 23 volume of the rock. Consequently, the shales and siltstones probably

have a small capability to store and transmit ground water.
capacities reported are for wells
This member is characterized by Effect of structure
and shale of nearly equal thick- Because of the simple homoclinal dip of the rocks, the strati-
aerate. The arkos.c sandstones graphic interval within economic reach of wells changes continuously
nented. which probably accounts along any traverse that crosses thc Olltcrop area of the formation. The
s member. maximum change occurs perpendicular to the strike of the formation
.-.pacity is the lower arkose mem- and is proportional to the inclination of the bedding. For example, at
i-ower member consists chiefly of an average dip of ll!/>° the rate of increase in depth of a given bed
conglomerate. The conglomerate is approximately 1 foot for each 5 feet of horizontal distance. This means
.. which make up.about 60 per- that an exposed bed is 1.000 feet deep 5.000 feet downdip from the
part, p.oorly sorted and weakly exposure. Obviously, then, wells drilled to a depth of 500 feet and

spaced 2.500 feet apart along the dip of thc formation will penetrate
.paaties have been reported for 'W° emirely different sequences of beds. As a result, their yields will
The upper shale member con- b° cor^spondingly different.
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26 GROUND WATER — STOCKTON FORMATION

The hydrologic character of the Stockton formation is complicated ^
further by lateral changes in lithology. These changes are fairly abrupt .u'v water
because the rocks were deposited on alluvial fans. For the most part. 'imbihtv <
the coarse-textured rocks, which constitute the best water-bearing zones. . ..' j %vcu
were deposited in stream channels that radiated in a series of stringlike ...uratcd t
appendages from the apex of each fan. The intervening areas were
filled contemporaneously with significantly finer grained materials. c
Thus, the character of the formation changes erratically along the a-.van.age
strike from the coarse materials deposited in stream channels to the p-.-rn.ea
fine-textured materials deposited in the interfluves. _

Such chaotic structure results in an intricate intermingling of
pervious and impervious materials. For this reason, the depth at which
water-bearing zones will be penetrated by a well and the quantity of
water that will be obtained is uncertain. This is true even where sev-
eral wells have been drilled in the same vicinity.

Significance of topography

The topography developed upon the Stockton formation provides
clues to the lithology and structure of the underlying rocks, and much
valuable information concerning the occurrence of ground water can
be obtained from a careful examination of topographic features. Elon-
gated ridges and valleys that parallel or nearly parallel the strike of
the Stockton formation mark the exposure of alternating beds of coarse-
and fine-textured sediments, respectively. The height and width of the
ridges are indicative of the lithology and thickness of the ridge-forming
sediments. In general, the highest ridges are underlain by the coarsest J
sediments, and their width indicates the thickness of the coarse-grained •. ~ " I

F ' **ii P^ J_sediments. Broad ridges are diagnostic of a thick sequence of arkosic j
sandstones and conglomerates, whereas narrow ridges imply thin beds
of arkosic sandstone or conglomerate interbedded with thick beds of
shale and siltstone. •?i

The fact that ridges develop where beds of arkosic sandstone and J •
conglomerate are exposed should not be taken as an indication that nno
wells on the ridges will have higher yields than those in the adjacent '.^ °'
valleys. The reverse is more often true, owing to the inclination of the i '*"
rocks. Although the ridge-forming sediments are generally the most j? ea" ^ l'naer
permeable, they do not necessarily extend to any great depth beneath jjj: Poros.it
the ridge. This is illustrated in Figure 2, which shows two wells drilled .i total volume
to the same depth. Well A is on a ridge and penetrates the permeable ;• porosity inc
bed at relatively shallow depths. Moreover, a considerable part of •; sp.icc) forn
the permeable bed lies above the water table and is not completely £ i"3s !.-uch.
saturated. Well B. which is in a valley downdip from well A. pene- | u.as formed

I
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kton formation is complicated ^^ ^ full thl-ckness of the permeable bed in a position well below
lese changes are fairly abrupt ^ wat£r {able Consequently, well A is not benefited by the full
•iai tans. For the most part, capability of the bed to store and transmit ground water. On the other
the best water-bearing zones, hand well B js more favorably situated because it penetrates the full
dialed m a series of stringlike saturated thickness of the water-bearing bed.

i he intervening areas were . , . . . , . . . ,
"ly finer grained materials Although this example is over simplified, it clearly indicates the
hanges erratically along the advantage of drilling wells in valleys rather than on ridges where the
•J in stream channels to the permeable beds crop out.
::erfluves.

.n intricate intermingling of
•is reason, the depth at which
• a well and the quantity of
This is true even where sev-
;cinity.

graphy

Stockton formation provides
•''-'ving rocks, and much

• ground water can
„ ..ph:c features. Elon-

nearly parallel the strike of
of alternating beds of coarse-
The height and width of the
-sickness of the ridge-forming
'.re underlain by the coarsest
ckness of the coarse-grained
a thick sequence of arkosic Figure 2. Diagrammatic section showing the relation between topography
rrow ridges imply thin beds and the occurrence of Pe«»Jable anfl impermiable beds. -
.-.-bedded with thick beds of u n c cHYDRAULIC PROPERTIES OF THE STOCKTON FORMATION

, r , , . Principles and definitions.:ds or arkosic sandstone and
;aken as an indication that Various terms are used by hydrologists to describe the properties

.s than those in the adjacent °^ an aquifer. The terms used in this report are the terms defined in
"ing to the inclination of the l^e following paragraphs, so that the succeeding discussion can be more
cnts are generally the most easily understood.
:o any great depth beneath Porosity is the ratio of the volume of interstices in a rock to its
•hich shows two wells drilled total volume and is usually expressed as a percentage. As thus defined.
r,d penetrates the permeable porosity includes both primary openings (such as intergranular pore
vcr a considerable part of space) formed contemporaneously with the rock and secondary open-
raole and is not completely mgs (such as joints) formed by processes that modified the rock after it
lowndip from well A. pene- was formed.

Vertical scale is twice
that of horizontal
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28 GROUND WATER — STOCKTON FORMATION

The specific yield of a rock is defined as the amount 'of water the
rock will yield to gravitational forces and is expressed as a percentage
of the total volume of the rock.

The capacity of an aquifer to transmit water under pressure is '4
known as permeability. The coefficient of permeability, P. is usually £
expressed as the number of gallons of water per day that will pass i|
through 1 square foot of water-bearing material under a unit hydraulic 2
gradient at a water temperature of 60=F. At the prevailing temperature £;
of the water, the value is called the field coefficient of permability. ••

The coefficient of transmissibility of an aquifer is defined as the '*.
quantity of water, in gallons per day, that will flow through a vertical '.
section of the aquifer 1 foot wide and extending the full height of the t
aquifer under a unit hydraulic gradient at the prevailing temperature £
of the water. £

-
The coefficient of storage of an aquifer is the volume of water it

releases from or takes into storage per unit surface area of the aquifer
per unit change in the component of head normal to that surface. Under
water-table conditions, the water released from storage is obtained by
dewatering a part of the aquifer. However, .under artesian conditions.
water is released from storage by compression of the aquifer skeleton in
response to a decrease in head in the aquifer. Thus, the coefficient
of storage of an artesian aquifer is considerably smaller than that of a
water-table aquifer. The former generally ranges from 0.00001 to 0.001
and the latter from 0.05 to 0.30. The coefficients of transmissibility
and storage can be calculated from the results of systematic pumping
tests.

Results of laboratory tests on rock samples

Laboratory tests for porosity, specific yield, and permeability were
made on 12 rock samples from the Stockton formation. The coeffi-
cient of permeability was determined both perpendicular to and parallel
to the plane of bedding. The results are given in Table 4.

Figure 3 shows the averages of the laboratory determinations for
porosity and specific yield of each grain size plotted as a function of
mean size of the samples. Although the two graphs are similar in form.
the numerical values for porosity are consistently higher than those
for specific yield. This demonstrates that, although the relationship
between the porosity and specific yield of the samples is close, not all
of the pore space yields water under gravitational force.

As shown by graphs in Figure 3, both porosity and specific yield
increase as the grain size decreases through the range of rock textures

J.Q.JOB
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from conglomerate to medium-grained sandstone. This is attributed
to the fact that the sediments constituting the Stockton formation
become better sorted as the grain sire decreases. However, the porosity
and specific yield decrease as the grain sire decreases below the range
of medium-grained sandstone. The decrease in porosity and specific
yield of the finer grained sediments is attributed to the clogging of pore
spaces by clay.

I
EXPLANATION

Data piotteo ore the overages for
al1 samples within eocn grain
size group.

very fine fine
sonostone .sandstone

Figure 3. Graph showing the relation of porosity and specific yield to grain
size of rock samples from the Stockton formation.

Pumping tests qr

When a well is pumped, water levels in the area are lowered. *f~
and a cone of depression is formed in the piezometric surface or the '11
water table. As pumping proceeds, the cone continues to deepen and ^.
broaden until one of the following conditions is realized: (1) recharge .}
to the aquifer is increased in an amount equal to the pumping rate.
(2) natural discharge from the aquifer is decreased in an amount equal
to the pumping rate, or (3) the sum of the increased recharge and
decreased natural discharge is equal to the pumping rate.

Line A-E on Figure 4 is a theoretical plot of drawdown against ??•"""
time in a well pumping from a homogeneous isotropic aquifer of infinite .:< _
areal extent and uniform thickness. Other assumptions made in con- *
structing the theoretical curve are: (1) the discharge well has an g.—-
infinitesimal diameter and completely penetrates the aquifer, (2) no ';,
recharge occurs, (3) the water taken from storage in the aquifer is ;',..._.
discharged instantaneously with the decline in head, and (4) the co- • '-~
efficient of transmissibility is constant at all places and all times. A >.
plot of recovery against time would coincide with a plot of drawdown £

I
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against time. Any deviation from the above assumptions will cause
a plotted curve lo.differ from the theoretical curve. For example, line
A-B-F on Figure 4 is a drawdown curve whose slope decreases abruptly
from that of the theoretical curve at point B. indicating that expansion
of the cone of depression has induced recharge to the aquifer from
some outside source. Line A-C-D on Figure 6 is a drawdown curve
whose slope increases abruptly from that of the theoretical curve at
point C. indicating that the cone of depression has expanded to an
impermeable boundary — that is. a boundary formed by a formation
that yields less water than the major aquifer. An impermeable-boundary
condition may appear, for example, when the cone of depression reaches
the end of the aquifer and lateral expansion of the cone is stopped or
retarded. An impermeable-boundary condition also may indicate a
marked decrease in the permeability of the aquifer caused by a change
in the lithology of the aquifer at some distance from the well.

Systematic pumping tests were made at the following five loca-
tions, to determine the hydraulic properties of the Stockton formation:
Phoenixvilie. Norristown. Blue Bell, Doylestown. and Langhorne. The
locations of pumping-test sites are shown on Figure 5. Results of -the
tests are given in Table 5.

Two pumping tests were made in Phoenixvilie. In September 1957, t •£
well Ch-152 was pumped for 72 hours at an average rate of 60 gpm. and | c
water levels were observed in wells Ch-151,152, and 153. In October -rl =
1957, well Ch-152 was pumped for 72 hours at an average rate of 115 7 j=-
gpm. and water levels were again observed in wells Ch-151. 152. and \ *_
153. f -5.

Analysis of data from the observations wells indicated coefficients "4 £
of transmissibility ranging from 13.000 to 18.000 gpd (gallons per day) : §
per foot, and a coefficient of storage ranging from 2\lO"1 to 2X10-"1. i .=
Figure 6 shows the recovery in well Ch-151. during the October 1957 j
tests, plotted against time. The data yield a curve that follows the i <••-'
theoretical curve for the first 40 minutes and then shows the effect ;? -?
of an impermeable boundary that became effective -.0 minutes after the /• £
pumping stopped. Plots of data from wells Ch-152 and 153 also show *
the effects of impermeable boundaries. |*

Two pumping tests were made at the Norristown State Hospital ^
near Norristown. In August 1956. pumping was stopped for 23.5 {*
hours in well Mg-20, which is pumped continuously at an average rate ft
of 118 gpm. The resulting recovery of water level was observed in 5*
well Mg-21. Analysis of the data from Mg-21 indicated a trans- £
missibility coefficient of 23,000 gpd per foot, and a storage coefficient £

AR3G05IO
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HYDROLOGY • 35

of Hv<10'4. Plots of recovery and drawdown show the effects of an
impermeable boundary. In November 1957. well Mg-22 was pumped
for 71 hours at 110 gpm. and water-level measurements were made
in wells Mg-17. 18. 19. and 21. Results from wells Mg-18 and 19.
however, were not considered to be reliable. Data from wells Mg-17
and 21 gave transmissibility coefficients of 23,000 and 24.000 gpd
per foot and storage coefficients of 7XJO-4 and 12X10'4. Figure
7 shows the drawdown in well Mg-17 plotted against time. The
effects of an impermeable boundary appeared in Mg-17 approxi-
mately 270 minutes after pumping started.

In September 1957, well Mg-270. at Blue Bell, was pumped for.64
hours at 23 gpm. Analysis of the data indicated a transmissibility
coefficient of 1.000 gpd per foot.

Well Bk-277, at Doylestown. was pumped for 44.5 hours in
November 1958 at 100 gpm, and wells Bk-278. 281, and 282 were used
for observation Analysis of the data indicated transmissibUity co-
efficients ranging from 8.000 to 16.000 gpd per foot and storage
coefficients ranging from 1X10'4 to 2X10'4. Most of the plots of
drawdown and recovery against time .showed the effects of an imper-
meable boundary.

Well Bk-722, north of Langhorne. was pumped for 69 hours in
June 1957 at an average rate of 50 gpm, and water-level observations
were made in well Bk-723. Analysis of the data indicated a tran-
missibility coefficient of 23,000 gpd per foot and a storage coefficient
of 5X10"*.

A pumping test was made at well Ch-177 in November 1959 to
determine coefficients of transmissibility and storage of each aquifer
penetrated by the well. (See Bennett and Patten, manuscript in review.)

Electric logs indicate that two sandstone aquifers are penetrated
by the well; one occupies the interval between depths of 68 and 124
feet, and the other occupies the interval between depths of 152 and 184
feet.

_ Internal flow in the well under nonpumping conditions was
determined by introducing a slug of salt into the well and then
tracing the movement of the salt slug by the use of a fluid-resistivity
probe. Internal flow was calculated to be 8 gpm upward, indicating
that the lower aquifer had the higher head under nonpumping con-
ditions and that the upper aquifer acted as a thieving zone.

When pumping of the well commenced, the water level was drawn
down quickly from a static level of 5.82 feet below the top of the
casing to 13.90 feet below the top of the casing. This lower level
w<1s maintained throughout the remainder of the test. Discharge of
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TON FORMATION HYDROLOGY 37

the lower aquifer during pumping was measured by using an Au
flowmctcr suspended in the well. The transmissibility and storage
coefficients and the original hydrostatic head of each aquifer were

X,

s; i Ik i_____I. calculated to be as follows:
'.L ^ ^ .. 1:3 I, ' Transmissibility Static head
•!~ - TS a . ; r - . coefficient Storage (In feet below

{gpd per foot) coefficient top of casing)
10.900 1.37x10-' 8.0

__ 1.955 0.367 1.8
^ Bennett and Patten (manuscript in review) noted that the cal-
JLC cuiated storage coefficient of the lower aquifer was too high and that
"^ thc difference in transmissibility between the two aquifers was too
"Z great. They cite the following sources of error: (1) erroneous flow-

meter measurements. (2) well-entrance losses, and (3) incorrect
measurement of original internal flow. Nevertheless, they believe that

> the calculated transmissibilities and aquifer heads are of some value
-x because they have approximate order- of- magnitude significance.
w Bennett and Patten (1960) described a method for determining
"i the discharge-drawdown characteristics of each aquifer penetrated
's by a multiaquifer well. The method makes use of conventional well-
-_: logging techniques combined with measurements of flow velocity in
? the borehole.
EJc
u Information derived from such tests such as yields, specific
S capacities, hydrostatic heads, and the location of thieving zones.
"_Z can be of great importance in the construction and operation of the
x well or in the development of a well field. For example, such tests

can provide data to determine whether or not a thieving zone should
be sealed off in a well. In many cases, thieving zones can become
producing zones when the head in the well is decreased below that
of the thieving zone.

Discussion of pumping-test results. The results of the pumping
tests in predicting the amount and rate of declines in water levels
caused by pumping from wells leave much to be desired. None of the
plots of test data matches the type curve for more than a few hours
during the initial period of the test. During the remainder of the
test periods, the data plot above or below the type curve, indicating
departures from the ideal conditions assumed in analyzing the tests
by the Theis nonequilibrum method (Theis. 1935).

The tests prove that the Stockton formation does not respond to
pumping as an ideal aquifer would. Two reasons for this are that the
formation is not isotropic. and it is not infinite in areal extent. It
contains an alternating sequence of materials of grossly different hy-
draulic properties that are intermingled in such a way as to defy simple

•<

\
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38 GROUND WATER — STOCKTON FORMATION

definition by means of coefficients. Even those individual beds that V
appear to have a uniform permeability throughout their extent do not
conform to the ideal-aquifer concept, owing to their lenticular shape
and differences in thickness from place to place.

The unreliability of determinations of the coefficients of storage
and transmissibility by conventional methods suggests that the hy-
draulic character of the Stockton formation is too complex to be
defined adequately by these coefficients. Among procedures that
might yield more satisfactory results are electrical model studies.
wherein the hydraulic character of the aquifer is duplicated by electrical
circuitry. Before this approach could be used, however, detailed studies
would be necessary to establish the parameters of the hydraulic sys-
tem as it is in nature. Owing to the heterogeneity of the Stockton forma-
tion, such an investigation would be extremely difficult, time consuming,
and costly. Hence, this approach would not be warranted except in
those circumstances where accurate predictions of the effects of pump-
ing are needed to protect a large investment.

QUALITY OF WATER

Dissolved-solids content in ground water is the result of the *- • • -- •-—
leaching of soluble material from the atmosphere, soil and rocks --• -.—'—__-==
through which the water moves. Factors that control the chemical * :*•:
quality of ground water are: the composition of soil and bedrock, ?f
climate, temperature, pressure, length of time the water has been in tF*rr °- n Inc
contact with soil and rock, and human activities such as disposal of S •
industrial waste and sewage. g Calc:uir

The most common dissolved chemical constituents of ground water .r ' ana.\«es
are: calcium (Ca), magnesium (Mg), sodium (Na). potassium (K), fe •--_<nus.un.
iron (Fe), bicarbonate (HCO-). carbonate (CO..). sulfate (SO4). f a"'°r'
chloride (CI). fluoride (F), and nitrate (NO:!). jf ccn:ra:sons-

p c.irbor.ate is
Chemical data are available for water from 70 wells in the Stockton || <-..•' su.._i.c pi

formation. (See Table 8.) More than one analysis was available for g. .-...fa.c excec
some wells, but only one relatively recent analysis was used for each jjj
well. I Disso!viS rrn to 1.33C

The areal distribution of water quality from representative wells $? 7-_ veils yiel
is depicted on the map in Plate 4. Figures 8 and 9 are trilinear 3°
diagrams showing the percentage composition of important constituents ff r3.c-.rboi
of water samples from the Stockton formation. Sulfate plus chloride }£ '•" '' -
is plotted against carbonate plus bicarbonate on one axis: and calcium ji ^.
plus magnesium is plotted against sodium plus potassium on another «• .......
axis. . &
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;•' '*..; ;••'*Oi.f'. fê ;<.f
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HYDROLOGY

Mangan, and White (1951). The field studies for this report were com-
pleted in 1953 by J. C. Kammerer, W. A. Mourant. and N. H. Klein,
who made the well inventory and collected water samples for chemical
analysis. The analyses were made in the laboratory of the Geological
Survey at Philadelphia. Pa.
Much of the information on the geologic units is from a manuscript

report on the geology of Bucks County by Bradford Willard, D. B.
McLaughlin, E. H. Watson, and others. That report is to be published,
when completed, and is now on file with the Director of the Pennsylvania
Topographic and Geologic Survey at Harrisburg. The geologic map to
accompany that report has been published. It is used as plate 1 in this
report.

PRINCIPLES OF GROUND-WATER HYDROLOGY

OCCURRENCE AND MOVEMENT
Essentially all the rocks that form the crust of the earth have openings

which contain and transmit water. The nature and distribution of the
rock openings is determined by the character of the rocks, and by their
geological experience. Unconsolidated rocks and weakly cemented granular
rocks contain primary openings—that is, interstitial voids that are
products of the original conditions of deposition! Consolidated rocks,
including cemented sandstone, shale, limestone, and crystalline rocks,
contain cavities comprising joints, openings along planes of bedding and
srhistosity, faults, etc., which commonly have been enlarged by solution.
These openings are termed secondary because they are not inherent to
the rock but occur as a result of crustal movements, solution, or the
action of destructive weathering processes that modified the rock after
it was deposited.
The flow of springs and the water obtained from wells is ground water.

Ground water is defined as that part of the water beneath the surface
of the earth that occurs in the zone of saturation. In the zone of saturation
all the connected pores, crevices, and voids in the rock are filled with
water under hydrostatic pressure. The number, size, and shape of
the rock openings, and the degree of interconnection between them.
determine the effectiveness of any saturated rock unit as a source of
water. A body of rock that yields sufficient water to make it an economic
source of supply is called an aquifer.
As a part of the earth's natural drainage system, ground water moves

under the influence of gravity from intake areas toward lower levels,
and ultimately to points of discharge. The direction and rate of movement
are controlled by the "hydraulic gradient," which is' defined as the
difference in head between two points divided by the flow distance
between them. Unlike flow on the land surface, where water moves freely
in open channels, ground-water flow is through openings in the rocks.
Because most of these openings are small, they offer considerable resis-
tance to the flow of water. Consequently, the natural rate of ground-water
movement is slight compared to that -of surface water, and is commonly
measured in terms of feet or fractions of a foot per day, or even per year.
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BUCKS COUNTY GROUND WATER RESOURCES

Precipitation is the source of essentially all ground water. Ground writer enters tl
water may be derived either from local precipitation or (more commonly l°ss vanes as't
in arid regions than in Pennsylvania) from streams whose channels _ Ground wan
are cut into water-bearing beds. In general, ground-water supplies in Lnder wariT-t.
the consolidated rocks of the Piedmont are replenished entirely by water level in
precipitation which falls within the outcrop area of the individual -forma- called the war_e
tions. Under natural conditions, local precipitation probably would be as the ground
the principal source of recharge to the unconsolidated deposits also, two relatively
but, since the time wells of large yield first tapped the valley-fill and tightly cased w
Coastal Plain sediments in southeastern Bucks County, a part of the imaginary surf;
recharge has been furnished by infiltration of water from the Delaware artesian wells i:
River. True artesian
Ground \vater is obtained for use through wells and springs. Springs no rock is comr

are natural ground-water outlets. They were in extensive use as a source only be Ie*s pen
of supply in the early days, but have been largely replaced by wells since In tno>e -.tr.-ira.
the development of modern drilling and pumping methods. I-0 e an. a(ll"'t
Wells intercept ground water as it moves through the rocks toward )r ma-x ,a. ?°. act

points of natural discharge or induce infiltration of water from a surface pcrmea i i ics o
source, such as a lake or stream. The long-term yield of a well is deter- nnuous. t e co,
mined by the hydraulic characteristics of the aquifer— the ability of . conditions, bucl
the aquifer to store and transmit water, the rate of replenishment of ; ground water ir
water to the aquifer, and the construction of the well. The hydraulic . e re are sit
characteristics of an aquifer are expressed as its coefficients of storage ; ^3 ̂ ' ^ . •"
and transmissibility.' The coefficient of storage is defined as the volume of ?ra rescr̂ '.rs <
water released or taken into storage by the aquifer per unit surface area . V'f/. r"'r'c"-St
of the aquifer per unit change in the component of head normal to that . .r''01??"̂ ,. f**'1*,
surface. The storage coefficient controls the rate at which the cone of irect \ .cm j
influence about a pumped well will expand into other parts of the aquifer. n^ j?01]"! m "'
If a well that taps a homogeneous aquifer is pumped, the rate of expansion ,-e i''.jnV'1.
of the cone of depression — or the rate of transmission of the effect of p1'1" V '!
withdrawal — varies inversely with the storage coefficient of the aquifer, reP '"iV .jie
and is independent of the quantity of water that is pumped from the %?, urn -N ,r" 'welj l M :> t- t- jhe ground w-ar,
_; _ . .. . ..... . , ,. , L - u a- • discharged throu.
Tne coefficient of transmissibihty is denned as the held coefficient ' j_eds furt].ermo'

of permeability times the thickness of the aquifer in feet. The field , favor extensive i
coefficient of permeability is defined as the rate of flow, in gallons per ] yj^ storaee C(
day, through a unit cross-sectional area of the aquifer under a unit ; to 040 (and com
hydraulic gradient at the prevailing temperature of the water. The ' a water.r'able aq>
coefficient of rransmissibility is a principal factor determining the amount * _,...,. ,-„.,,-,.<_ ,-,f rhp- . , . .•'...^ r . . . i r t pore .ipju..) u i tin.
of drawdown in a pumped weii because it controls the slope or the cone -r-j-e resulr|ng dec'
of depression. _ ' ;.. the fl,rni or- an '.

The transmissibility of an aquifer is closely related to the specific recharge to halan
capacity of welts that tap it. Specific capacity is defined as the yield aquifer. Because
of a well per unit decline of water level, and is commonly expressed the cone of infiui
as gallons per minute per foot of drawdown. The specific capacity of derived from <iou
a well generally varies directly with the transmissibility of the aquifer not: extern! any gr
through the range of discharge rates at which water entering the well . fluctuation of" wn
obeys the laws of laminar flow, under which head loss is proportional water levels in oth.
to velocity. However, at higher discharge rates the velocity of entry mav canst- criticji
exceeds the critical velocity for the aquifer, and at least a part of the thoimh nearby are

'1 "-,
"
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HYDROLOGY
water enters the well under conditions of turbulent flow, for which head
loss varies as the square of the velocity.
Ground water may occur under either water-table or artesian conditions.

Under water-table conditions the ground water is not confined and the
entirely b\' j water level in a well marks the upper surface of the zone of saturation,
idual forma- f called the water table. Under artesian conditions there is no water table,
.y would be j as the ground water is confined under hydrostatic pressure between
.'posits also, i two relatively impermeable bodies of rock, and the water level in a
.!lt.y-fill and f tightly cased well is above the upper limit of the artesian aquifer. The

imaginary surface defined by the levels to which the water will rise in
artesian wells is called the piezometric surface.
True artesian conditions exist in nature on only a minute scale, because

urs. Springs I no rock is completely impervious over a large area. A confining bed need
as a source • only be less permeable than the underlying strata to produce artesian head

in those strata. Thus a rock formation may be sufficiently permeable
to be an aquifer, but if it is less permeable than the underlying rock
it may also act as a confining bed. If there is no sharp contrast in the
permeabilities of the respective beds, or if the confining bed is discon-
tinuous, the confined water may be said to occur under semiartesian
conditions. Such conditions prevail for most occurrences of confined
ground water in Bucks County.
There are significant differences in the behavior of ground water in

water-table and artesian aquifers. Water-table aquifers function as nat-
ural reservoirs of ground water from which withdrawals can be made
between periods of replenishment: water-table conditions occur in the
catchment areas of aauifers where the rock is exposed .to recharge
directly from above. Widespread circulation of ground water does
not occur in water-table aquifers even though they underlie most of
the land area in a humid region such as eastern Pennsylvania. Because
of the local origin of recharge, the water table is always a subdued
replica of the surface topography; therefore the direction and slope of the
natural hydraulic gradient in any locality is related to the local topography.
The ground water drains from the uplands towards the valleys and is

,,- . . discharged through springs or seeps along the valley walls and in stream
eTh fi M beds. Furthermore, the physical nature of water-table aquifers does not

l ne field ^ favor extensive movement.
i lions P*:r ' The storage coefficient of water-table aquifers may range from 0.01
-T a unit fo Q4Q (an(j Commonly is greater than 0.10). Withdrawal of water from
.ter. l he , a water-table aquifer is supplied from aquifer storage by draining the
e amount ^ pOre Spaces of tne saturated rock in the vicinity of the locus of withdrawal.
the cone : . jj.e resujt,'ng decline in water level around trie point of discharge occurs

in the form of an inverted cone which expands until it intercepts sufficient
.- specific recharge to balance the withdrawal without further dewatering of the
:he yield aquifer. Because of the large storage capacity of water-table aquifers,
'.xpressed the cone of influence expands slowly; and, because recharge is locally
'acity of derived from downward-percolating waters, the area of influence does
• aquifer . . not extend any great distance from the point of discharge. Consequently,
the u ell fluctuation of water level in one area will not appreciably influence
>ortiY>r.a! water levels in other areas, and excessive local withdrawals during droughts
>f entry may cause critical declines of water level in water-table aquifers even
' ft the though nearby areas are not affected by the pumping.
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An artesian aquifer functions largely as a natural conduit that is juialit} ot yii
recharged from the part of the aquifer that is under water-table conditions , ,'ir̂ e "I1 r:i'
at the outcrop, and that transmits ground water under hydrostatic n\ uraulically
pressure to points of escape where the confining bed is absent or broken, conta.mng w.'-
or where water is withdrawn through wells. Artesian aquifers favor 1:c ~rl'll!ic'us
long-distance circulation of ground water. Their occurrence may be r','U.'U c '
independent of the surface topography; points of recharge and discharge ".uer trc-m tr
may be far from one another, and movement of the water is the result i'>CC!jr' " ,uc"
of unbalanced hydrostatic pressure on the confined water. As under water- .Kccn.irge iron
table conditions, the ground water moves in the direction of the hydraulic ailp' In r.!me<f r
gradient, but the hydraulic gradient in an artesian aquifer is commonly urnping tr
more persistent over wide areas than that in a water-table aquifer qualitj ot the
because it is not influenced by local topographic features. zone. Loucnr
The storage coefficient of artesian aquifers is commonly less than 0.001. oxidation and

Under artesian conditions this value is related ro the elasticity of the ln!:° solutlon J
aquifer and the contained water, not to the drainable pore space as wan.r.
under water-table conditions. Artesian aquifers may have as large a po- ,, at::iriclarcls °
rosity as water-table aquifers, hut the yield of an artesian well is not ronerties tna
supplied by dewatering the aquifer—rather it is derived from compaction pn.ua He *., ec
of the aquifer skeleton and expansion of the water as the hydrostatic . a s? mav 'e
pressure is decreased in response to the withdrawal of water. When an ' , " §enê  ''^
artesian \\ell discharges, the resulting decline of pressure head is trans- ' ca uJn> m.'1*"*- - - - - - - • - ' . . . . together \ \ i t h

un
Thus, fluctuations of water level at a given point in nn artesian system . T'O" -'iV n
i Vi it" Krt ro.H<i/i»ri-,T iii i ^K-it>rt-a ii1* /~-/\ii(?tn.tno r\r r»./^I^-ii-.rrt r\r A \c /*t"t **vtrt* i f *-»,. « **

ui LtziiuiJ » » t i i ui^tj.iaii;t..>, cut itr>iiiLiiii^ u tun ic \n JM CAMU c iitau is LI a.iis~ i • i_
mitted rapidly through the aquifer to outcrop areas or boundaries where toget er\\it c
the rates of discharge and recharge adjust ro balance the withdrawal. •" ̂  -a-t" -

may be reflected in a chance in conditions of recharge or discharge at ... _ ^. .
a considerable distance. By the same reasoning, local d rough ts have little , '^ ','' ','.'•'"- ''"'.f-
effect on artesian water levels in the locality because artesian aquifers .I'|]<>UK. o r,it r i - ' so)ut!..n. m a vcommonly have remote sources of rechar_re. ,, -J - ..-jnese • -Mn ).

QL-ALITY OF GROCND WATER '• u.>i.g:ri<. of the
: ( )r_;;::;iC polh

Chemical Quality , because of the
The chemical and physical characteristics of ground water are impor- How CM.T, wells

tant factors to consider in any description of the hydrology of an aquifer. 4 ifrn.us^ ĉ nt.n̂
The quality of ground water is intimately related to irs source of recharge because t.ie ̂
and to its jreolojric habitat; and in many instances it is the factor that cliannus - .tn
determines the usability of the aquifer as a source of supply.

All natural ground waters contain dissolved mineral marrcr. the result
of leaching of soluble material from the soil and rock with which S". 'ar ;-s u"
the water has been in contact. The types and concentrations of the physical cr^nic
minerals in solution are primarily functions of the types of rock through temperature ot
which the water has moved, the lensth of rime of the contact, and the to the ternpcrai
physical conditions of the contact — that is. the temperature and pressure. perature fuiioyvs
Consequently, the natural chemical character of ground water commonly hut the ampliii
bears a distinct relation to that of the aquifer in which it occurs, becomes mglip
Human activities may cause significant changes in rhe chemical quality the base ot tin

of ground wartr. Mineral and organic impurities are introduced directly higher than tlu
into aquifers through wells used for disposal of sewage and industrial zone, the e.irtn
wastes. Even more viidt.-spn.-ad and ;tpprec.al>le changes in the chemical which common
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CRYSTALLINE ROCKS

! to the Helium n.ember is present at its base. R.ith.-r, thin beds of c»n-
ul arc.is in Bucks gloriierate occur throughout thc Hardyston.
,-rn corner of the The structural ami strarigraphic mode of occurrence of the Hardyston
.irt of^the counry. jn tne Reading Hills is almost identical xvith that of the Chickies in
;cks Coun.y. The • the Buckingham area. The base is in normal sedimentary contact with
trending approx;- ' the underlying crystalline rocks of Precambrian age and the upper contact
south by a major ; is generally thought to be transitional into the overlying limestone of
. ha.s brought the . Cambrian age. It is bounded on the south by a major normal fault

• pcet to the -hick- ; which separates the beds of Cambrian age from beds of Triassic age.
-> are. in general. • jn tne Durnam area the Hardyston quartzite ran_»'s in thickness from

less than 1UO feet to about 300 feet. This conforms with the general
. Ch'ckics iKiarrr- " belief that the quartzite beds of Early Cambrian age are contemporaneous,
xp'>-_d in Bucks , but that the aggregate thickness of the beds increa-.es to the south as
k-rli., only about the result of the addition of the Hellam member to the sequence. It has

• •e area of Buck-.. been theorized that the quartzite rocks of Early Cambrian age were
1 Paleo/mc rocks deposited during the first invasion of Paleozoic seas into the Appalachian

geosyncline.
••r entirely across OrJovician System

• ic rocks in th-- Cocali<:o phyllite. The Cocalico phyllite is exposed in a small triangular
; in the Chick its area "'esr.of Furlong in Buckingham Valley. It is a dark-colored platy
•..irr'-,.-• .ies TO*.--.' • w fine'.v laminated rock than ranges in texture from phyllite to slate. In
,.V,.r nlt'.a< ̂ ;...,/, some exposures the phyllite exhibits a faint budding that apparently
,_..,. .,.,..r.,-re jr ' dips gently to the north beneath the sedimentary rocks of Triassic age.
Th,.- f,.r;r.-;-i. :i The Cocaheo phyllite is in fault contact with linistone of Cambrian

••".,••••in 's1 age on t!:e east, and with shale of Triassic a.re on the south. To the
north and wesc it unconformaNy underlies sandstone of the Stockton

p,..'!am lithofacies of Triassic age. Beds of the Cocalico phyllite having a
i.-i'-'i'l bi.~' <;i-'-!rr7 '•' stratigraphic thickness of about 2i_H) feet are exposed in the area, but the

'••••.nil .r quarr'/ite total thickness of the formation is unknown, as neither rhe upper nor
the lower contact is exposed in the area.

:.• :n vmd.e..s.crn Triassic System
• !ii.-< run include
•-,- t'le or.*..Tve.l Diabase. Beds of Late Triassic age. particular!}-the Brunswick lithofacies,
•r. r:u.gos t'ron. are extensively intruded by diabase, popularly known as traprock. Diabase

•', ,:t in the T.nng- • occurs in nearly vertical dikes which cut across the bedding of the sedi-
.:vas -he Chi.-kies fhentary strata, and in sills \\luch comn.uiily are conformable with the
- if Precam'irian bedding. As the diabase has greater resistance to erosion than the sedi-
.-i lu:;I transition ^ ments, it form conspicuous ridges where dikes are exposed and prominent

rhor.-ie area r!ie uplands where sills are exposed.
_rar. a trom r^e Tjie lithologj' of the diabase is remarkably uniform from place to place.

It includes nearly, equal amounts of plagioclase feldspar and augite. and
.: reii'iin known ilmenite, quartz, and apatite as accessory minerals. Diabase rocks weather
.-.s C.-imrv. It is to boulders which, when exposed, are often covered with a rust-colored

...rh tlie Chickies-. oxidized coat; fresh surfaces are greenish gray in color and have a
darinir and conchoidal fracture. The texture of the diabase varies somewhat accord-

ing to its mode of occurrence. In the thinner dikes the rock may be
th..r of rhe exceedingly fine grained, but the larger dikes and sills consist of medium-
.;•:.:•• simil.tr * • to coarse-grained ruck that closelv resembles .granite.
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BUCKS COUNTY GROUND WATER RESOURCES

The diabase intrusions occurred late in the Triassic period, near the
end of the Brunswick deposition. They cut rocks that range in age From
from Precambrian through Triassic, but they do not share in any of the " i: is ;.]•
crustal movements that occurred prior to the Triassic period. i 'veiai'i

The diabase intrusives are correlative at least in part with basaltic v-ill no;
lava flows that are interbedded with beds in the upper part of the more th
Brunswick lithofacies in central New Jersey. The diabase and balsalt r:ite ot" 1
probably had a common magmatic source. They are chemically identical In M>I
and differ from one another only in texture, because the diabase solidified ( r-iured r
before reaching the land surface. ' ;,-;id the

c-msidir
WATER-BEARING CHARACTERISTICS OF THE CRYSTALLINE ROCKS underlie.

Although the crystalline rocks differ greatly in origin and in most of consists'
the chemical and physical characteristics wFfich are used in describing Iviii" pv
rocks, their basic hydrologic properties are generally similar. All are t'j,,. unct)
dense, massive rocks which, in their original state, are relatively im- gradient
pervious to water. Essentially all ground water in the crystalline rocks vallev fi
occurs under water-table conditions in the weathered zone near the land piace? 1
surface, where openings resulting from faulting and jointing have been c'naivc t
enlarged by frost action, the roots of vegetation, and solution of the rock- • these" ar<.
forming minerals by circulating ground water. These cavities constitute tjie sam,
only a small part of the total volume of the rock, but they provide for I.eds. O
the storage and movement of considerable quantities of ground water. . ,.j, ..Vij j

The forces of weathering are most effective at the rock outcrop. With is lnval.
depth the water-bearing cavities decrease in size and number, as the Ti.e c-
weathered material grades into unaltered rock. The weathered zone is .s.-his:<;. :,
thickest in areas of low to moderate relief; it is best developed in valleys , f <_n._.n.
because There is continuous circulation of ground water in the vicinitv .lie" Coca'
of streams, which are the principal localities of natural discharge of s ;pp:v t:
ground water. The weathered zone is least thick, and may be absent, in :h... "tap
areas of high relief. Judging from records of drilled wells, the maximum in the i..;'
thickness of the weathered material commonly does not exceed about
]50 feet, and yields of wells are not appreciably increased by drilling ''•' '"•'••
below that depth. Most successful wells obtain their supplies from the ^ -pH ->;•••
zone of partly weathered rock that lies between the disintegrated rock £'"'";.
at the land surface and the fresh rock at depth. A few wells are reported • ~ "̂"''"
to obtain water from depths of 500 feet or more, probably from faults, > As to c
exceptionally large joints, or shattered quartz veins. Successful deep the ni-xst
wells are the exception, however, and their aggregate yield does not „ c >n.n!.'.ily
constitute an appreciable part of the ground-water supply. * ..'.le mine:

The storage coefficient of the crystalline rocks is in the low range of t:iac <• \ix-e
water-table values. It probably ranges from about O.UU5 to about 0.02. AnaKse
The specific capacity of wells that tap the crystalline rocks is also moder- Mid the V
ately low to very low, as shown in the following table of reported specific Special
capacities of wells.- t,f diabase

A'jt'a°e Kan^cin ether CfVS
Formation XutrJ.cr oi xrlls ;_">cci,ic caducity sfĉ i.Kc capacity CuU'ltV——

\Vissahickonschist ....... S 1.70 " 0.17-?.0 m i-'-il-p \
Gneiss .................. 3 169 l.:7-5.29 to .,ake *
Quartzite ............... 2 J:>0 .25-1.67 d;:ih..M. s.

,. tl.an 50 f
16



CRYSTALLINE ROCKS
ic period, near the I
that range in age j From an analysis of the hydraulic characteristics of the crystalline rocks
share in any of the [* it ls apparent that a typical well that taps these beds will exhibit ap-
.-ic period. ' t preciable drawdown at any pumping rate, but the effect of the withdrawal
part with basaltic • w''' noc ^c transmitted any great distance, from the well, probably no
upper p-irt of the ! more than a few hundred feet in most localities, unless the yield and
iiabase and halsalt j • rate of pump'"? are high.
.henucal!'.- identical ! In some areas the ground water may be semiconfined in the partly
:.e diabase solidified ' altered rock that occurs between the decomposed material at the surface

; and the fresh rock; or it may be confined in fault zones that occur at
i considerable depth in the fresh rock, or in the weathered rock that

TALLIN[. ROCKS • underlies the unconsolidated fill in the valley of the Delaware River.
The upper part of the crystalline rock beneath the valley commonly

:rn and in n;ost of consists of decomposed rock that serves as a confining bed on the under-
used in de.s.:.-;[!ing ' lying partly altered rock. Where the confining bed is continuous beneath

.i\ similar. All are . the uneonsolidated deposits, the water in the crystalline rock has a definite

._ are relate y ini- i gradient riverward from the Fall Line. A few wells drilled through the
he crystalline rocks valley fill into the crystalline rock have flowed at the surface. In most

i zone near ::.e land i places, however, the confining bed is discontinuous and there is inter-
, jointing hare been change of water between the crystal! e and Unconsolidated rocks. In
solution df t:.e roc:<- ; these areas the water level in a well ; .t taps crystalline rocks is about
..• cav;r.es c 'p.-'ture the same as the water level in a nea.'.<v well that taps unconsolidated
>.!t thi y pr-.v.itc t'-r ^ beds. Occurrences of semiconfined condition-: b.ive lirtle effect on the
•sjit. 'u:" ' v>'1^'-r- i regional hydrology uf the crystalline rocks, however, because their influence

.•on. With \ is local.
)er, as the ; The crystalline rocks of Precambrian age. particularly the gneisses,

•t wearhere 1 Z'>ne is : schists, and quartzites. are reliable sources of small to moderate supplies
developed in vaile\ s of ground water. Little is known of the water-hearing characteristics of
•ater in the vieimr, the Cocalico phyllite, but it appears to be a less favorable source of water
-.auiral discharge ot supply than the other crystalline rocks. The reported yields of wells
1 may be ab.enr, in

in the following table.
s not exceed about
•icreased by drilling
:r supplies from the
e disintegrated rock

that tap gneiss, quartzite. and the Wissahickon schist are summarized

Formation \':imbiirof :t .'.'.'_• f':.:-i.i i;?>ni
Wissahickon schist . . . 1 2 2-2"> 45
Gneiss . . . . . . . . . . . . . . 15 2 -.' ' • 42

.. - . j Quartzite . . , . . . . , . , . 31 1-12-' •-'w wells are reporteil
-obabiy from faults.
as. Success.ul deep
.rate yield .in.:s not
supply.
in the low range of
.0.005 to about "0.02.
nicks is also muder-
ot n.-poru'<l sp.-.-JHc • - Special mention should be made of the warer-bearing characteristics

; of diabase because it underlies a laruor area of Bucks County than all
.??•••.•••: - other crystalline rocks combined. Diabase is the poorest aquifer in Bucks

County—so poor, in fact, that many drillers will not accept contracts
to make wells in this formation. The thickness of the weathered zone in
diabase seldom exceeds about 75 tout and probably averages no more
than 50 feet. Wells generally obtain their yields from depth of 50 feet

17

As to chemical quality, the crystalline rocks of Precambrian age yield
the most desirable ground water available in Bucks County. The water
commonly is low in dissolved solids and hardness, and is free of objection-
able mineral matter except iron, which may be present in concentrations
that exceed the generally accepted limit of 0.3 part per million.
Analyses of representative samples of water from gneiss, quartzite,

and the Wissahickon schist are given in table 2.
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BUCKS Cor.vTY GROUND WATER RESOURCES

or less, and the maximum depth from uhich a well in diabase in the /..."/•'•'
county is reported to obtain water is 125 feet. The capacity of diabase to >.r<.'t.c- •
store and transmit water is extremely low. and many wells are failures. !S u
Xo specific-capacity tests are available for wells that tap diabase, but f.l''.)Ce*
the average specific capacity is probably only a fraction of z gallon per light J
minute per foot of drawdown of water level. The reported yields of five some :
wells in diabase range from 2 gpm to 45 gpm and average 23 gpm. How- chert,
ever, this accounting is based only on successful wells. If failures are s!1?" '
included, the average yield of wells is probably less than 5 gpm. cmet d

The water from the diabase generally is moderately mineralized and •;!>'• i\-
hard, and sometimes has objectionable amounts of iron in solution. Some sii'nv'i
samples contain relatively high concentrations of sulfate and have corre- ' ,.'
spending high noncarbonate hardness. Analyses of two representative * "e
samples of water from diabase are iriven in table 2. quartzi

The ur
GEOLOGY OF THE CARBONATE ROCKS Jmiesto

ai.->o be
Cambrian System obscure

The nomenclature and correlation of the limestones of Cambrian age _
in Bucks County are subject to technical controversy. Bascom, Clark, * .'°"'jcr'
Darton, and others (1909) mapped the entire sequence of limestone iimesto:
deposits, including those of Ordovician age, as a single unit which they . ',"• IS m,
called the Shen.ij.do.ih limestone. In a later investigation Bascom, Wherry. uense. ,
Srose, and Jonas (19-;1) subdivided the Shtnandoah limestone in the ~_, ,
Buckingham area into thrc-e mnppabie units which they correlated with .Sj.a.t.. l
the Beekmantown limestone, of ()rdov!ci:m â e. and the Conococheague saon a.
and Elbrook limestones, of Cambrian age. Other investigators used the e.ices in
names Tomstcwn or Leithsviiie in place of Klbrook, and A lien town in / *• '1C ̂
place of Conococheague. Ilowt-Il, Roberts, and Willard (1950) took t\- ^r- cont.
ception to previous interpretations of the stratigraphic sequence of the " abunoar
Cambrian limestones of Bucks Count}-, chiefly because the beds had not beds, ca
been systematically traced from type areas into eastern Pennsylvania. ';llc r"^
They proposed the following local terminology, rhe forma tional" names . limesron
being given in descending order: Allentown 'restricted). Limeport, and °_n palcx
Leithsville. The Allentown and Limeport in tin's restricted definition , Lonococi
are equivalent respectively ro the upper and loner parts of the Cono- those :.s<
cocheague limestone, and the Leitbsvilie is equivalent to the Elbrook ' ' restrict!
or Tomstown formations. This terminolosy was used in the text of the ' ar.p..r.-it
report on Bucks County by Willard. McLaughlin. Watson, and others "* or r"c ̂ -'
(unpublished manuscript); but on their geologic map, which is also used The tr
for this report, they retain the nomenclature of Bascom, Wherry, Stose, about 5'Ji
and Jonas (1951) i'or the Buckingham area, and do not differentiate / to .-.bout
between the various beds in the Durham area except to show two narrow ' Alientowi
belts of the Tomstcwn formation (Leithsville) along the Triassic border exposure
fault. of beJ'iin

In view of the obvious uncertainty regardinrr the identification and •> • beds ot ti
correlation of the Cambrian limestones, and to be consi>ttiu with both ^ with the
the accompanying geologic mnp and current terminology as defined by t - the Dmh;
Willard, McLaughlin, Watson, and others, thc form.'itions are discussed ' (?) limes
below as shown on tiie geologic map. .' local ocai

20



BUCKS COUNTY GROUND WATER RESOURCES
1 part i er million of this tmdestraMe constituent. Except for their hardness the .:'v;i. and i
limrstor.; waters are as a rule excellent waters. . • I'liuurx. 1 \
\VflU deriving their water from cul'.tion channels are liahle ti> .rriou? contamination h:mi ./.J f)

because of the rapidity \\ith which the water move? along the channels. Care should ..jj ]> ,L / •
therefore be taken in choosins a site for a well that is near sources of pollution." , " ,.., "" '

1 lie Ne\v
GEOLOGY AND HYDROLOGY OF THE TRIASSIC ROCKS j'} P:iri; '-'f d

Rocks of Triassic nge play an important part in the geology of the . i\t-nl«. tVi
northeastern Atlantic seaboard from Nova Scotia to North Carolina. The t.,Sj.,._ p '
character and occurrence of the deposits are remarkably similar through- K-lt^ s I
out this area. All the Triassic rocks occur in structural basins elongated ,
in a north-south or northeast-southwest direction. In general tliev consist

"

of thick sequences of nonmarine sediments, predominantly red to brown
in color. The sediments are intruded by diabase dikes and sills in many , i . ,
areas, and the upper strata are commonly interbedded with thick flows ut t-'ie->(-"l
of basaltic lava. The beds frequently occur in large blocks that are tilted caiL. m * .c
and separated from one another by normal faults. The underlying rocks . or'M
range in age from Precambrian to Carboniferous, but they are always considera.il
separated from the Triassic rocks by a profound unconformity. KCr.!pt̂ '!n.'i
The Triassic sedimentary rocks and interbedded lava flows constitute r>"cks ' rl

the Newark group, which was named for exposures in the vicinity of ] r'v.j"j
Newark. The ieneous intrusives also are of Triassic age, but because thev m\ , - , i ,1... - i i T j i i t j j " buriUTt-J tiare not conformable with the stratified rocks, they are not included as \ . L
part of the Newark group, and are at least in part of later origin. •/;,..̂ ^̂

Xc::'c,rl; Group l!lU V"rir,. . . j'trioJ of .
Owintr to the similarity of the lithology, structure, stratigraphic rela- * [.i tjle 'L)2:!

tions, and fossil content of the Triassic rocks, the term Newark group is tiie fi(.r..r .
applied to all occurrences of these rocks in northeastern North America. ]n t;.e
However, it has not been possible to subdivide the group into formations norma'.-.a,.
or members that can be correlated from one basin to another, or even most of d
throughout any of the larger basins. Deposition was largely controlled :. I0 -i;f.
by local environment, and similar conditions apparently occurred at d-atr folds
different times in different areas. . thc'lar.ic :
The diabase does not have a name common to'all areas of occurrence. mto aent

It may carry a local name, but it is generally referred to simply as , monocline.
"traprock." ' Estir.ia:
The Newark group is believed to be of Late Triassic age. This correln- range i-ui:

tion is based in part on paleontologic data, and in part on structural and ^ favorv.: h;
stratigraphic evidence. Fossil plants and animals correspond within due to fr..
general limits to European forms, but it has not been possible to correlate no ..HCC- :

' equivalent beds in the European and American strata. The Nevvavk group ' e>.!rnuu-s
rests unconformably on older rocks, and it shows no effects of the ciuulic.itio
structural deformation that occurred at the end of the Paleozoic era. On bihty of
the other hand, the Newark group is distinctly older than the Cretaceous believes p
deposits. Rocks of the Newark group were intruded by diabase, then thickness.
faulted and tilted, and finally peneplaned before deposition of Lower Kumnv
Cretaceous sediments. units. T.I

Triassic rocks are n dominant feature of the irtnlosry of Bucks County. :..>ng bla*.
The Newark group underlies nearly three-quarters of the Mtul land

24



NEWARK GROUP

r hunlne*. the area, and diabase dikes and sills underlie an additional tenth of tilt-
county. Except for the isolated areas of Cambrian rocks in the Bucking-

r , ham and Durham valleys, the Triassic deposits form the land surface of
- nf po.li.̂ on ' I a" Bucks County north of the Precambrian border near Langhorne.

! The Newark group and associated intrusives in Bucks County occur
:s in part of the largest belt of Triassic rocks in northeastern North America.

i r i The deposits occur in a broad, downfaulted intermontane basin that
' °?.̂  . -p e ; extends from southeastern Now York State across New Jersey, south-
;ro irJ'K (|?e eastern Pennsylvania, and central Maryland into northern Virginia. The
.-!r T̂r-'r"j belt is broadest in Bucks County, where it attains a width of 32 miles.
thev consist ^n ̂ uĉ s County the Newark group consists chiefly of interbedded red

• -d to brown ~ shale and red sandstone, with subordinate amounts of conglomerate,
>"i!is in manv arkose, and argillite. No lava flows have been identified in the county,
' thick riow's ^uc r.̂ e- are known to occur to the west in Berks County, and to the
•at 'are tilted ' east in Xew Jerse-v;
•rlvin«T rock.. ^?e on£'n of sediments of the Newark group has been the subject of
-' a're "always considerable debate. The latest studies (McLaughlin, unpublished manu-
:n. " script) indicate that they are products of the erosion of uplands that
'.•\ _• r , lay to both the north anil the south of the outcrop area of the Triassic
.b yys.rlU!tl; rocks. Arkose and conglomerate on the south side of the belt were

\ic.mc\^ or derived from the crystalline rocks of Precambnan and Cambrian age that
Tr'iTf t]'le'- bordered the basin on the south. Sandstone, shale, and fanglomerate on
, ';?.VIU ':<~ '>S tne norl:h were derived from the sediments of Silurian. Devonian, and
>r'~' '' Mississippian age that bordered the basin on the north. The beds are

thickest in the center of the basin, which probably subsided during the
* period of deposition. They thin toward their areas of origin. On the side

rei.i- of the basin opposite from their sources the older beds pinch out against
ark uroun is . tne floor of t_ie basin, and the younger beds overlap the older rocks.
"in America. jn t]-_e basin that extends from Virginia to New Jersey the great
> forma-rons normal-fault blocks are tilted toward the northwest, and in Bucks County
•er. or <-'J]c';'j most of the Triassic strata dip in that direction at angles ranging from
v con.roilea 50 to 2QJ. Folding is not a prominent feature, but near the large faults
occurred a: drag folds occur and beds have dips as great as 50'. Beds that underlie

_the_brg.. intrusive bodies in the northern part of the county are warped
-' occurrence. ~" .ruo~gentle synclinal folds which lie superimposed on the regional
> simply as « monocline.

Estimates of the total thickness of the Newark group in Bucks County
This corrcla- range from about 2,000 feet to more than 12.000 feet. The higher figure is
•..crural and .__, favored by most investigators, but others claim that repetition of strata
'••nd within due to faulting gives the illusion of great thickness to deposits that are
to correlate , no more than 2,000 feet thick. McLaughlin (unpublished manuscript)
ewark sroup estimates the thickness to be about 12,000 feet, after taking into account
•'ccts ot the duplication of beds caused by major faults. He acknowledges the possi-
:oic era. On bility of some error due to undiscovered minor strike faults, but he
Cretaceous believes possible errors to represent only a small percentage of the total
ab.!-,c. then thickness, because there has been no significant displacement of major beds.
i. o. Lower Kummel (1897) subdivided the Newark group into three lithologic

units. They are, in ascending order, the Stockton sandstone, the Locka-
cks Coiinry. tong black argillite. and the Brunswick red shale, named after type

ior.il land localities in western New Jersey. A fourth rock type, the border conglomer-
25
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ate, was identified as a fades of the other three units. The divisions ..,
established in New Jersey are applicable in Bucks County, but a short >At, >s>"
distance to the west they grade into a two-unit group. Each division of "' 5 ie '"
the Newark group was originally designated a series, but the three divi- , '"V
Sions have since been redefined as formations in reports of the L'nited ' . .',(im..a j
States Geological Survey. In describing the beds. Kummel recognized ','lt .'' :
that they are interfingering sedimentary facies which represent rapidly >low ? ."
changing conditions of local deposition, and have little significance as . materials
time markers. This interpretation was expanded considerably by Me- i fj'i-"
Laughlin (unpublished manuscrapt), who attributed the interfingering . tvduing •
to derivation of the sediments from different sources, and he redefined sources o.
the unit terms as lithofacies, as distinguished from formations, which -
commonly imply temporal limits. As geologic and hydrologic studies in '. ,e se'
Bucks County are closely related, the same nomenclature is used in this <K \elonm

1S
o
'

report. The individual lithofacies have been described as follows.
Stockton lithojacies. The Stockton lithofacies crops out in two areas in "pro
central and southeastern Pucks Countv. (See pi. 1.) The southern belt ,.,.,,,,.' ,,.;,.

i • • "* * ... - II. J [I USL IJ ftraverses the entire county in a general west-southwest direction. Its tjnt, cenrr-,
width is about 4 miles at the Delaware River, but it increases westward jj- m *"
to about 6 miles at the Montgomery County line. The belt is bounded exftoseci^
on the south by Precambrian rocks and on the north b3r the Lockatong of a 000 fe-
Jithofacies.

The central belt of the Stockton lithofacies trends southwestward because of
across the county to Chalfont, where it is cut by a large normal fault. <,f dip me;
The belt narrows locally where the fault cuts diagonally across it. This avcra'i_:e ••i1
central belt is bounded on the south by exposures of Paleozoic rock in ..:>om .".ffin
the Buckingham area, on the west by the fault which separates the .•>.-.-purts t
Stockton from younger Triassic rocks, and on the north by rocks of the >....:.urn .-<
Lockatong Jithofacies. Jn f.uc!:

The Stockton lithofacies consists of light-colored coarse-grained arkosic u.ii.iirm v. •
standstone and conglomerate, red to brown fine-grained siliceous sand- or the c'H!_.
stone, and red shale. In general, arkosic beds are more characteristic a minm-un,
of the Stockton than is shale. The most conspicuous features of the " i he >toc
beds are the dominant red color and the abundance of arkose throughout M.u.hern l.<
the section except in the uppermost beds. The different lithologies are the ce; :rai
interbedded in no regular order and are frequently repeated. Single beds » phyllite. Ir
rarely can be traced for any appreciable distance along an outcrop. Thev Lockatong I
commonly pinch out, or grade into beds having different textures and/or r.'tct betucei
compositions, but certain sequences of beds may persist for many miles. _ I he Stock
Some of the thick arkose and red sandstone beds can be identified at " , Bucks Conn
widely separated points. s-r-n.te a Jan.
The Stockton lithofacies weathers to an undulating topography of L-rani:.ar opt.

moderately low relief. Most of the valleys are eroded into the soft red ''a!> '1|-"ul re"
sandstone beds, whereas the uplands are underlain by more resistant lii'ound ware
arkose. Owing to the irregular character of the bedding, topographic rock.
features are not commonly oriented in any systematic pattern, but locally, t'te P"r<>Mty
as in the central belt of the Stockton exposures, some of the ridges li.-con.i.-ig m-
parallel the strike of the beds. , " rt.ickm-xs of

The rocks of the Stockton are cut by a well-developed system of joints . l e *'>}*"-'-'P
and are extensively faulted. The beds commonly show ripple marks, mud • n"r -?L'li'-'i'aib'
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... '. cracks, and raindrop impressions. Crossbedding, lensing, and pinch-and-
diMMons swell structures are characteristic features of the bedding, particularly

•nr a short jn t|le arjj.ose ancj conglomerate deposits.
.; vision ur _^t any exposure the Stockton may exhibit every gradation in texture
\ irê . . ^~ 't from arkosic conglomerate through fine-grained sandstone to red shale.
t/ie Lnttod • gut jj- ^g lj:hofacies is considered in its stratigraphic entirety, the beds
recognized show a gradation in texture and composition from coarse-grained, arkosic
:u rapidly . materials at the base to fine-grained siliceous materials at the top.
n'"?nctl/ls * According to McLaughlin (unpublished manuscript) the local inter-

• >}, bedding of arkose, fine sand, and shale reflects temporary changes in the
..rnnp-Tuv.: sources of the sediments to the individual beds; ami the upward gradation
redehned jn texture reflects a progressive shift in the locus of the primary source

•ns. . . of the sediments with respect to the basin as a whole. Thus the local
SjU C!>,in. development of relatively thin interbedded sediments in the Stockton

: m ttv.s . js a repi|ca< on a miniature scale, of the conditions of deposition that
'^b- resulted in formation of the Newark group.
•"^ areas in From exposures along the Delaware River, McLaughlin (unpublished
.rr.crn belt manuscript) prepared a composite section of the Stockton lithofacies for
ction. Its the central belt of occurrence. Thicknesses were computed largely from
westward dip measurements, but were verified wherever possible by vertical sections

•> bounded exposed in quarries, and along valley walls. Thus, the computed thickness
l.ockator.L: of 3,000 feet Is believed to approximate the true thickness of the lithofacies.

It was not possible to prepare a detailed section for the southern belt
ijr-1 because of the scarcity of good exposures. However, a sufficient number
u!:. of dip measurements were made to serve as a basis for estimating the
r.i'.s ' average dip to be 8", from which the thickness was computed to be

.'•ic rock m about 3.000 feet. The apparent thinning toward the south thus determined
rarates the supports the hypothesis that the Stockton lithofacies thins toward a
rocks of the southern source.

In Bucks County the thickness of the Stocktoti lithofacies is relatively
.incd arkobic uniform within each of the belts, but toward the west, beyond the limits
..•ecus sand- °f the county, the Stockton overlaps older crystalline rocks and thins to
...ractenstic a minimum of about 1.000 feet in northern Chester County.
ires of the The Stockton lithofacies rests unconformably upon older rocks. In the
throughout southern belt it overlies the Baltimore gneiss of Precambnan age. In

'•:• ios:ie~s are the central belt it overlies Cambrian and Ordovicum limestone and
Single beds » phyllite. In both belts the Stockton is overlain conformably by the
-•TOO. THey ' Lockatong lithofacies, with only local interfingering of beds at the con-
;-.-es and or ract between them.
••-.any miles. 1'le Stockton lithofacies is the best bedrock source of ground water in
.•ient'ined at * . Bucks County. Weakly cemented coarse-grained clastic sediments con-

stitute a large part of the formation. Ground water is contained in inter-
•noTinhv of granular openings in the clastic sediments where the cementing material
til • soft red • ^as keen removed by weathering. Thus, the occurrence and movement of
ore resistant ground water in the Stockton are functions of the degree of weathering

• .po-ranhic '^ tne rock- The effectiveness of weathering decreases with depth, and
1 t! Allv • t'le Poros'tv °f tne Stockton has a corresponding decrease with depth,

c • < ' _.-"] ' ' becoming neailicible in the virgin rock below the weathered zone. The•.{ tne ridges i_- i c i 11? r i i rthickness of the weathered rock varies from place to place according to
i f 'o'n's ' r^e toPograPny, but it probably seldom exceeds about 5(X) feet, and it is
'.i.. .^ not generally worth while to exceed that depth in drilling for water.n i
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Ground water in the Stockton lithofacies commonly occurs under
artesian conditions, chiefly in the sandstone and conglomerate beds that
are interlayered with red shale throughout the formation. In some areas
the artesian pressure is apparently a function of the bedding, the shale
constituting the confining beds. These conditions are of only local signifi- •
cance. because the bedding is so lenticular and erratic that individual
shale beds are not continuous for any appreciable distance, along either
the dip or the strike of the formation. Furthermore, the dip of the bedding
is so steep—averaging 10 degrees or more—that a selected bed is not .
water bearing for any appreciable distance down dip, as it grades into
unaltered rock at shallow depth. The artesian pressure in the Stockton (
is more commonly related to vertical changes in permeability that occur I
in the formation. The cementing material is apparently less susceptible f
to solution in some zones than in others: furthermore, gradations in the ^
texture of the sediments may account for significant vertical changes in ? I '
permeability in the section. Thus the occurrence and movement of i -
ground water in the Stockton lithofncies is largely controlled by the J .!
configuration of the base of the weathered zone and" by vertical changes _f T
in the porosity and permeability of the sediments. Recharge to the ground- _ * >
water reservoir percolates downward in localities where confining layers J _. '.
are absent, joins the body of ground water, and moves laterally, under 5 | *
hydrostatic pressure, toward points of discharge. The competency of the '?• ~
confining layer and the rigidity of the aquifer are reflected in the low ^ |
values of the coefficient of storage of Stockton aquifers. Data are not - |
abundant, but preliminary tests indicate that the average coefficient 1 §
of storage probably is about 0.00001 or 0.00002. a value characteristic ~ 7
of artesian conditions. The coefficient of storage is undoubtab'.v higher I ̂
in some of the beds of the Stockton, but probably nowhere does it exceed ^ 1
about 0.001. " - i

The Stockton lithofacies has a wide range in permeability, but. con- ' -/ •-
sidered in its entirety, it probably has the highest average permeability J. ;
of the consolidated-rock aquifers in Bucks County. Specific-capacity tests 1 1
for 25 wells that tap the-Stockton lithofacies show a range in values from ' '
0.35 to 44 gallons per minute per foot of drawdown and an average " r
specific capacity of 5.95 gallons per minute per foot. i •£

In accord with these hydraulic characteristics of the aquifer, a typical 4 J. =
well in the Stockton might have either a relatively large or a moderately • i
small drawdown at a given rate of discharge: but the decline in water ^
level in response to the withdrawal would be translated rapidly throughout f
the aquifer in rhe vicinity of the well. Therefore, the'proper spacing of *
wells is especially important for efficient utilization of the ground-water
•supply, because wells that are too closely spaced may he expected to
have appreciable mutual interference, resulting in loss of yield and in-
creased operating and maintenance costs.

The Stockton is the most reliable source of water for industrial and
public supply in the upland areas of Bucks County. Records are available
for 91 wells .hat range in yield from 2 srallons per minute to 440 gallons
per minute rind have an average yield of 7$ srallons per minute.

The chemical quality of the ground water from the Stockton cannot be
characterized by a single typical analysis. It commonly contains low to
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moderate concentrations of dissolved solids and hardness-forming minerals, \ccnrJini
and is general!}' low in iron content. Locally the water may be relatively r.me" all th
highly mineralized and hard, usually because of larger concenrrations of (source I to
calcium and magnesium associated with sulfate. The origin of the sulfate temporaneoi
is not definitely known, but it is probably derived from the mineral « r|)e I,.,ck:irc>
glauberite. The Stockron rarely yields water containing objectionable Brunswick a
amounts of iron, and in general the water is satisfactory for most uses ~~!~"" jljrt 0/' tjie ;
without treatment. _ _ . raneous Urn
The temperature of rhe water ranges from about 55 ?F to about 57CF, environment

according ro the depth of the well. A few higher temperatures have been Lockatonir. T
reported, but these probably result from storage of the water in a derived from
standpipe before being sampled, and do not reflect conditions in the aquifer. reducing cone
Data on the quality of water in the Stockton lithofacies are given in ;ron u-as K(̂ {

table _.•». _ upper part of
Lockatong litĥ iacies. The Lockatong lithofacies crops out in two wide beds, were cit
belts that trend approximately east-west across central and south-central oxidized, state
Bucks County, and in a number of narrow bands north of each belt where influx of red .i
it interfingers wirh red beds of the Brunswick lithofacies. (See pi. 1.) were brief re<
In the broad belts of occurrence the Lockatong is irenerally bounded by the occurrence
the Stockton on the south and the Brunswick on the north, but in some Thus the
places faults have brought older beds into contact with it. The banded Stockron sediir
outcrops of the Lockatong are bounded on both north and south by Lock a rone t.'m
beds o f t h e Brunswick. . . . ' e n d o f L-'.-kat.

.-\rgillite of rhe Lockarong is a prominent ridgemaker in Bucks County. li'rferenr r.-r. .-s
The courses of the smaller streams are largely controlled by the bedding: nr, smldei.. coir
hence the outcrop area of broad belts of the Lock-iron... are characterized ;,nc} resrionai'V a
by broad ridges that approximately parallel the strike of rhe argi.iite in the local p.tei
beds. Where interbedded u-ith the less resistant shale of the Brunswick interfinirtrm" of
h'chofacies, rhe Lockarong tends to form rather distinct ridges. •fj_|c tJ1|.-.[;n'e<;;;
The boundary between the Lockatong and Stockton lithofacies is McLaiHiiin ' u>

commonly marked by a sharp change in topographic slope, and in places juo fr(*m e;jcj- (
by a steep escarpment, the upland level of the argiJlite of the Lockatong .j_e thickness ai
being as much as 200 feet above the rerrane of the Stockton. over i SOO fe"-t i
Trie Lockatong consists chiefly of dark-gray to black thick-b.-dded rwes'from "> H'

argillire for mudsrone) and occasional zones of thin-bedded black shale. C c-ek. The Lock;
Locally, thin layers of impure limestone or calcareous shale are present. The Lockato.v"
The upper beds of gray argillire are extensively interbedded with dark * .. • < ]v jc*caj *
red argillite. The rocks are evenly bedded and very fine trained: coarse- ?..„;„„ ;,".,..„.•,......'• i i * i " t i l l * * - v i i t i ' It*CIc-5 15 ccJ«iio* ni.rn.in.-d sediments are almost totally Jacking except in the lower beds i ,_„,,, • ..._ • .t • L •• i - t_ L. j i • ,- i \ - i ~ - /- n contact is transit.winch are transitional with the underlying Stockton hrnotacies. Small ¥ . . | :
crystals of calcite and pyrite are numerous in some of the argillite beds ^ '. ( ̂ \y____ 't
and absent from others. Ripple marks are rare, but mud cracks occur f °ci 's interfin"ers
almost even-where throughout the lithofacies. '' J;. ,j • vs,,.'iTL T r T L r • j i -L • i i • i i i - eastward in .\ew )The Lockatong- Iirhofacies does not exhibit rhe chaotic mterbeddm<r - ,. . crr..i.r, ,;

j - jp r j f t • rr i • i • \> ICK. iliJu 4.. t''LK I' *I.and mtergrading of deposits of different textures that is >o charactensric L Lockatoiv is
of the Stockton lithofacies. Many individual beds or sequences of beds '-pi. • i i ").
can be traced for considerable distances along the strike. McLaujrhlin î ir ° "-l- '
(unpublished manuscript; has used the more persistent strata in "sub- crystalline rocKs.
dividing the Lockatong Jithofacies into several "distinct members which f̂jr0f' /Vi." • " 'p 1
•can be recognized to the west in Montgomery County an-l to the c:a_,t in °, "'eatfu'nn?- l'r'
Vew Tcrsey". ' the secondary open
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•"•-•is-forming minerals, According to McLaughlin (unpublished manuscript), by "Lockatong
:er may be relatively time" all the sediments deposited in the basin had a common provenance
J.I.T concentrations of (source) to the north. The Lockatong lithofacies is believed to be con-
.: origin of the sulfate temporaneous with the lower and middle beds of the Brunswick lithofacies.
J from the mineral « the Lockatong having been deposited in the center of the basin and the
•mining objectionable . Brunswick along the margins. The red beds which occur in the upper
..cr.ory for inost us<--s ; part of the Lockatong, and which compose almost all of the contempo-

» raneous Brunswick beds, are the product of a different depositional I
:.i F to about .-"'F, environment from that which produced the dark-colored argillite of the \
:peraturcs have been Lockatong. The sediments of both the Lockatong and the Brunswick were
of the water in a derived from red muds. Most of the Lockatong was deposited under
htions in the aquiter. reducing conditions in a lacustrine or swampy habitat, and the red ferric
..ofac.es are given in . jron Was reduced to the black ferrous variety. Occasional beds in the

upper part of the I. .ckatong lithofacies, and virtually all the Brunswick
- ps out in two wide beds, were deposited under fluvial conditions and remained in the red, i
;al and soutn-central • oxidized, state. Lockatong deposition came to a close when the increasing j
h o_f eacn _be!t where influx of red sediments engulfed the basin, but in Brunswick time there •
• fiicies. ( >ee pi- 1.' were brief recurrences of lacustrine conditions which are marked by

...•neral'y hounded by the occurrence of gray shale with the red beds. " " *
.• norta. but m some Thus, the history of Lockatong sedimentation paralleled that of '
\it.Ht. I he banded Stockton sedimentation in that temporary changes in environment during;

jutn by Lockatong time presaged the permanent change in environment at the ';
end of Lockatong deposition. The change in environment occurred at '•

Comity, different times in different parts of the basin. In most places there was
Jeci by the bedding: no sudden, complete change; instead there were oscillations, both locally

• na are characterized anc] regionally and between lacustrine and fluvial conditions which resulted
:nke i<t the argillite in the local interbedding of sediments of different color, and in the regional
.lie ot the Brunswick interfingering of the prominent lithofacies.
net rid«es._ _ The thickness of the Lockatong lithofacies varies from place to place.
.•Kton litnnfacies is McLaughlin (unpublished manuscript) shows four measured sections,

• r,lope. and in places two {-rom eacj.. of the broad belts of the Lockatonir. In the central belt
. te ot the Lockatong the thickness along Tohickon Creek and along the Delaware River is
"V, i°n'i • over 3.800 feet. In the south-central belt the thickness of the Lockatonir
nlack thick-bedded ranges from 2,150 feet along the Delaware River to 3.073 feet along Mill

,-.)edded hlack shale. Creek_ The Lockatong lithofacies apparently is thickest in the centra! belt.
is ,snale are present. ^ The Lockatong lithofacies conformably overlies the Stockton lithofacies

t -rned-.ed wirn dar^ ....ĵ  op[y joc;.j interfjngermg of beds. The top of the Lockatons litho-
nne grained: coarse- , facjes jg conformable with the overlying Brunswick lithofacies but the
. in tie lower be. s I contact is transitional and marked by a thick sequence of interbedded
m iirrio.uc.es. -small . f. red anc] gray shale prom the cencer"0f trte basin, which approximately
ot the argiii.te beds j corresponds "with the central belt of the Lockatong, the Lockatong litho"-

it mud cracks occur ; facies interfingers wjth and grades into the Brunswick lithofacies. North-
, - ̂  . i | | - eastward in New Jersey and westward in Berks County, where the Bruns-

..̂ i.ioric interheddin-; wick and Stockton lithofacies are in conformable contact with one another,
i. is so c.iatacteriStie ^e Lockatong is entirely absent trom the section.
r s u u v - .
s'rik'e. Ll\l"-L° "iV̂ * "^e nŷ ro'°g-v ot tr|e Lockatong lithofacies is comparable to that of the
sV' ' tLst V-1-" ' ̂ "-1 i." crystalline rocks. The Lockatong contains both fracture and solution
•s "" ,. ".' "l ;sl1 !~ porosity where it has been faulted and jointed and exposed to the forcesiiiccnit!nincrs\vnicri .* ** i • (*^ i i i t > • • •i . ot weathering. Ground water occurs under water-table conditions in_-. anci to tne e.'isr m i i • c i i i .• i t i/• • the secondary openings, as tar down as the base ot the weathered zone.
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In general, the Lockatong is inferior to the crystalline rocks as a ban.Is of
source of water. The capacity of the Lockarong to store and transmit j'.irdiwur.
water is very low. The specific capacities of five wells for which records i'.':i!..-isc.
are available range from 0.10 to 1.8S gallons per minute per foot of 'ihc J_r
drawdown of water level and average 0.90 gallon per foot. Reported yields \ • t'it interl
of 43 wells that tap the Lockatong range from 2 gpm to 25 gpm and I £.;.:1\- un
average 10 gpm. j that "trend
The water in the Lockatong characteristically is moderately to highly r t.rrnne fo

mineralized and hard, but it is generally free of objectionable quantities by shale o:
of iron. The analyses of two samples given in table 4 are representative _ I he- Er;
of water in the formation having better than average quality. Hall (1934) X-.-w-.irk c
lists analyses of 7 samples from the Lockatong. The concentration of bidueJ so
dissolved solids ranged from 199 ppm to 1.050 ppm and averaged 418 ppm: r''d sandst
and hardness ranged from 162 ppm to 533 ppm and averaged 2S5 ppm. w'th the L
Despite the relatively high mineral content, the water from the Lockatong balded ha
does not commonly contain objectionable concentrations of any constitu- ' arsiliite gr
ents except the hardness-forming minerals. It is used for domestic and °' the f°rr
stock purposes without treatment, but it is generally softened when t'-ne-tyrje
used for industrial or public supply. Thc sha.

cleavage, b
TABLE 4. Analyses of \Vater From the Lockatong Lithofacies ' . inclined at
(Purls pa million. -KuiDbcrs correspond to numhcrj in tables of well tracks, and

data for tt>e counties; .> Xear the

~~~ c-immoniv
Bk-sr* Bk-31. •;•;... . ,, "

Date of collection . 4.;:-jj t-™-x, ' "'c• * CK"CU
! ut t'.-i-v asiin-ii i^iu-.j .......—.—————————— i: 14 j- -ir.-.n iiv ............_................. .M .m sid;n..n:s.

T..tal -r..n ................................. v4 ^ :s dcscrilied
Caiciutt (Ca.' ....__——————————————— 4. 2?
Marac:..:..! .-Mj,'/ ———————.......—... 17 j; "lie r
.•".,J;..tr. '.Xa'; ...——.——————————.—— 12 7.0 , „.'•...,,
I-.-.ta-iUii; (K; ....................._.__ .8 .6 a -11---.0'
Hii-an.on-i'* (H.-i.).:/ ____________ 101 :20 a;>;;:ir :n
sr:ltat» i-"i) —————————————————— 01 jS a-.C'ri'nai
I'.ilonde 'Cl' ————.—————.—————— 11 IS- T,, ,r.iu.ridc -.F> ................................ .1 .0 i he c.-nglor
K-V'.̂...)̂ /̂!̂""."."""̂"""""."":::: si'4 ™tl r-c-pbl-.-s of li
T.itn: liariliiv'i n> '. aCUa —————————— 157 J;:i C..'iCaiCoUS J
Non--'sr_)CaaEC .........——————————— 52 ;:". .
Spociflc cond-ictnnire (at .̂'i C, jniiTouiiuii; „." S7ii (>"C-c:ia.
Ŝt...!-::::::::::::":::::::::::::::::: J'4 5i'4 ^ The Bmre rur

dik-.-s and s,
E-.-27J Buck? County JCefliaminr Manor Hnme ;j -I hard, dar
lik-Cll Bor Scouts of America, Cumi' Ockniicfcon i flf riie Lock:

Brunswick lithofacies. The Brunswick lithofacies underlies a larger area f)f the alter
of Bucks Count}- than any other geologic unit. Its area of outcrop com- _.n...swick i
prises about 200" square miles, or about 36 percent of the total land area script) i.ito
of the count}', and is about equal to the combined outcrop area of the l.R(j !itholog\
Stockton and Lockatong lithofacies. considerable"
The Brunswick does not crop out in wide belts that cross the county persistent ovt

in the manner of the Lockatong and Stockton. Owing to the effects of between ciiffc
faulting, intrusion by igneous rocks, and interfingering with the Lockarong, The firuiT
the Brunswick lithofacies has a heterogeneous outcrop pattern. The lower Counrv. Its
beds of the Brunswick occur in sinuous bands which alternate with unpublished :
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-• rocks as a bands of thc Lockatong; the upper beds of the Brunswick occur in a
and traiiMtiit patchwork of irregularly shaped exposures commonly surrounded by
vhich reconi.-. diabase.
- per foi.t of The Brunswick is less resistant to weathering and erosion than either
-•:•>! .rted yields > the interbedded Lockatong or the adjacent diabase. It weathers to a
-5 gpm and 1 gently undulating topography characterized by broad, shallow valleys

i that trend parallel to the strike of the beds. The continuity of the rolling
• -y to hiihlv * terrane formed by the Brunswick is interrupted by low ridges formed
. ;e quantities b>' shale of the Lockatong and by prominent uplands underlain by diabase.
.xnri-senr.ative The Brunswick lithofacies is the most uniform lithologic unit in the
-. JrLill • 1934 ) Xewark group. It is a. sequence of monotonously similar, irregularly
......rra.ion <>{ • bedded soft red argillaceous shales locally interbedded with fine-grained
,>_•.! 41 •; ppm; re(4 sandstone. The lower beds of the Brunswick in the zone of transition
.-:d 25.5 ppm. w'I:n r^e Lockatong lithofacies include a considerable thickness of thick-
• 'e Lockatoii" bedded hard red argillite and occasional beds of tough gray shale. The
any constitu* argillite grades upward into typical soft red shale, and near the top
io.'nesric an,! °f tne formation there are rare recurrences of the more resistant Locka-

b.e-1 tons-type rocks.
The shale of the Brunswick lithofacies does not display a prominent

cleavage, but it contains numerous cracks or joints which are commonly
inclined at high angles to the plane of the bedding. Ripple marks, mud
cracks, and raindrop impressions are abundant through the lithofacies.
Xear the northern border of the Triassic basin the Brunswick lithofacies

commonly contains beds of fanglomerate interbedded with the red shale.
These occur from the bottom to the top of the formation in this area,'

'- — but they are more numerous and thicker, and contain coarser-grained
, sediments, in the upper part. A typical occurrence of the fanglomerate
* is described by McLaughlin (unpublished manuscript) as follows:

"The transition from red shale and sandstone to f-uiglomcratc is gradual. As
a sandstone bed is traced north towards the border, at first a few scattered pebbles
appear in ft. Farther north the pebbles are more numer.>us; the bed tnickens, and
additional banks of conglomerate appear."

, The conglomerate consists chiefly of well-rounded quartzite pebbles, but
1 pebbles of limestone and calcareous sandstone are common. In some places

calcareous material is so abundant that the rock resembles a limestone
breccia.
The Brunswick lithofacies has been extensively intruded by diabase

dikes and sills. Near the intrusive bodies the shale has been altered 'to
a hard, dark-colored hornfels that often closely resembles the argillite
of the Lockatong. The apparent width of the altered zone, as evidenced in
the outcrop, ranges from a few feet to a mile or more, but the true width

a larger area of tne altered rock probably never exceeds a few hundred feet. The
outcrop com- Brunswick lithofacies is subdivided (McLaughlin. unpublished manu-

• jt.il land area script) into several members on the basis of differences in the color
•p ar.-a_of UK- ailj lithology of the sediments. Some of the members can be traced for

considerable distances, but others vary irregularly in thickness and are not
• -;s the count'- persistent over an appreciable area. None of the members can be correlated
rhe erT'.crs of between different areas of occurrence of the Brunswick rocks.

die Lockarotv..'. The Brunswick is the thickest of the Triassic lithofacies in Bucks
.:"i. The -ou-Jr County. Its strntigrnphic thickness is about 9,000 fee't (McLaughlin,
:i>,o::' v.i.ii unpublished manuscript), but, as the floor of the basin probably shelves
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toward the north, in no one place should the total thickness be present. . :
However, the true vertical thickness probably equals or exceeds 6,0' >0
feet at some places in the county. :
The relationship between the Brunswick and the underlying Lockatong

is described above in the discussion of the Lockatong lithofacies. In *
general, the Brunswick lithofacies conformably overlies the Lockatong ,
lithofacies, but the lower beds of the Brunswick extensively interfinger .
with an appreciable thickness of beds of the Lockatong. The youngest *.
beds of the Brunswick lithofacies have all been eroded away in Bucks '
County. In the valley of the Delaware River, deposits of Pleistocene ~
and Recent age unconformably overlie the shale. . '•=
Eastward into Xew Jersey and westward into Berks County the -:

Brunswick lithofacies grades along the strike into sandstone and con- £
glomerate. Xorthward, toward the source of its sediments, the Brunswick .'£ ̂
thins along the bedding and grades into the border-conglomerate facies. 4 =
In many places the northern limit of the Newark group is determined by •£ |
faults, but in some areas the Brunswick overlaps Paleozoic rocks. The — f
marginal faults probably represent local post-depositional movements, j_ j.
not regional movement along the entire northern border of the basin. \ ~
The Brunswick lithofacies contains water under both water-table : • J i

and semiartesian conditions in the weathered zone of the formation, ' T =
which may extend to depths of 600 feet or more. A water-table aquifer "= 5
of low permeability, comprising the highly weathered zone of the formation.
occurs to depths of about 250 feet; and one or more rather permeable
artesian aquifers, consisting of beds of partly altered rock rarely more
than 20 feet thick, occur to depths of about 600 feet. In both types
of aquifers the saturated voids are believed to be vertical joint fractures
enlarged by solution. The water-table aquifer contains many more frac-
tures than the semiartesian aquifers but the near-surface rocks have
been so thoroughly decomposed that many of the cracks are filled with
clay residual from the weathering of the shale.

The water-rable aquifer is recharged from precipitation, a part of
which seeps through the soil mantle to the water table. The underlying
seimiconfined aquifers are, in turn, recharged by drainage from the water-
table zone; thus the total supply of water in storage is essentially that
in water-table storage. •
Most wells in the Brunswick lithofacies tap both water-table and 1

artesian aquifers, and their yields are derived in part from both sources. I
Consequently, coefficients of" transmissibility and storage determined by
analysis of field pumping tests are meaningless, as they represent combined
efTects of withdrawals from aquifers of different types. Because the
semiartesian aquifers are more permeable than the water-table aquifer
and yield much less water from storage, the artesian pressure tends to
decline rapidly with pumping and there results a hydraulic gradient
downward from the water-table to the artesian zone. A typical well
may have a relatively high yield when drilled, but the yield declines
as the water-table aquifer in the immediate vicinity is unwatered. The
ultimate yield of a well is related to the saturated thickness of water-table
aquifer it penetrates, and the rate at which the semiartesian aquifers
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it taps are recharged from above. The history of drilled wells shows that
the Ions-term vield of a well is commonly no more than about one-third ' . . ,
of the initial yield. " R.^uni wr,n

TL r> *• i • • r ... . . , . , .vrtrnatiiig bi he orunswick is an important source of water for domestic, industrial. County In
and public supply in Bucks County. It underlies more than one-third of * grounds into
the total land area of the county, and is everywhere a reliable source of ^race the'inc
moderate supply. The reported yields of 52 wells for which records are ' Ri'ver vallev.
available range from 2 gpm to 260 gpm and average 40 gpm. . difFerenti.ited
The water from the Brunswick is moderately mineralized and moder- overlving Ma

ately hard to hard, but it does not contain objectionable amounts of any two formatio:
constituents. Its iron content is negligible: some samples contain relatively are common].
large amounts of sulf.tte, perhaps from local solution of the mineral Raritan form"
gl-iuberite. which has been noted in the rock, but the concentration is not in the area ar
excessive. The Rarir,

The water is of satisfactory quality for most uses without treatment. sand, or grav
It is acceptable for public supply according to the suggested standards Hsht gray to
of the L'nited States Public Health Service. Except for the silica content, and ligni-ic c
which is too high for use of the raw water in high-pressure steam-boilers, : even-te\turec
it is satisfactory for most industrial purposes. The temperature is nearly '• of the Rarit;
constant and ranges, in individual wells, from about 50=F in shallow wells i gray, but ye!
t 50-150 feet deep) to about 55;F in deep wells ( more than 400 feet deep). presence of" si
Chemical analyses of representative samples of water from the Bruns- ' sediments rai

wick lithofacies are given in table 5. i':md :'nd ?r:v.war-Ji: mater
GEOLOGY OF THE UNCONSOLIDATED ROCKS i.iam .1 ^

Tne intlivi
L'nconsolidated rocks of Late Cretaceous. Pleistocene, and Recent age tinui.y. The

occur in Bucks County. The Pleistocene and Recent sediments occur as j. js Jirficuit
terrace remnants and valley-fill deposits in the major stream valleys. rhe holes an
Cretaceous beds do not crop out in Ducks County, but they underlie consists of r
Quaternary d.-posits in the broad valley of the Delaware River between least i-ne cla
Morrisville and Andalusia. • ]n;d down ir

In this report the discussion of the unconsolidated rocks is confined to aiirupt chan.
the Coastal Plain sediments of southeastern Bucks County. In the Pied- sea level.
mont region unconsolidated rocks occur only as a thin veneer on the The Rarir.
bedrock floor. Their only function in the regimen of ground water occur- * rock floor ar
rcnce is to trap precipitation and thus to facilitate recharge to the the sou then..
un.l'.-rlying rocks. A detailed description of these deposits and of the about equal
Pleistocene history of Bucks County is given by Peltier (unpublished » Bucks C-'iin
manuscript). surface—rat!
Coastal Plain sediments underlie an area of about 54 square miles in it does r'it e

southeastern Bucks County in the valley of the Delaware River southeast points ou th
of the Fall Line. The deposits range in thickness from a featherc-dge at the area.
the Fall Line to about 200 feet or more at the extreme southeastern The Rarit
boundary of the county. The unconsolidated rock formations that com- crystalline b
pose the Coastal Plain sediments in Bucks County include, in ascending southeast co
order, the Raritan formation of Late Cretaceous aire. glacial out wash of bend to the
Pleistocene ("probably late Wisconsin) age, and alluvium of Recent ace. from place
Following are descriptions of the individual rock units. may be attr
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:,::̂ m̂î ^̂-m'̂.•_.!-•-- 5 ' . .j-t. V.j -,V>'.-V ..( .• >••_.,-.ST- •.,-•• '---.-••.':-'-"-':'. '''̂ î£̂ '-'-£_.v, .\'r

•':p̂:-*Sf4|jv.'.. • -\; '- -•:.•":/••>:..?;>-.'»•.;'"••
.•;/-'-.-̂-*.*̂S£.'v-».|.S '•;.... '-'̂ .̂̂ Ŝ,X«
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ORTH PENN WATER AUTHORITY " ̂ ̂  *„„«.„Town,h,P

P.O. BOX 591, LANSDALE, PA 19446 uia
DAVID R LANDREY. Chairman
Lan-dalc Borough

JOHN P. BARKER. Vut-Ckainaar
Franconia Township

ERNEST D YOCUM. JR . Simla'

MARVIN A ANDERS. Treasurer
^̂  ^̂  ^̂  ^̂  Souderton Borough

200 NORTH CHESTNUT STREET •̂•.flĵM JOSEPH B BECKER. A_». s«-r«,
Towamencin Township

RICHARD A THOMAS. A«. Trn
TEL: 215-855-3617 A Hatfisld Township

JOHN W CLEMENS. JR
Lower Saltord Township

October 7, 1986

Tim Silar
NUS Corporation
992 Old Eagle School Road
Suite 916
Wayne, PA 19087

Dear Tim:

This is to provide further information in reference to my
letter to you of September 3, 1986, in which I reported results
o-f sampling in the Souderton Area. The samples were collected
by you on August 28, 1986.

All o-f the samples were analyzed for volatile organic
chemicals in the NPWA laboratory. EPA Method 5O2. 1 for gas
chromatography was used. All EPA protocol.., were followed ancf
the results of our quality control exercises were well within
established guidelines. Detailed explanations of the quality
control procedures used for these samples were included in our
QA Plan, which I submitted with my letter of 9/3/86.

I have attached another copy of the results. Please don't
hesitate to let me know if you need any further information.

Sincerely ,

NORTH PENN WATER AUTHORITY

'Judith A. Coyle
Water Quality Manager

encl
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NUS CORPORA TION AND SUBSIDfAR/ES TELECON NOTE

>NTROL NO: DATE: / /

/r//0rf*
TIME:

DISTRIBUTION:

BETWEEN: OF* PHONE:

£>iu,
DISCUSSION: ,

-fW

Atll W bedciLte Mould (fas———_- . . __

1 kilt*

Citl Will lvm*t« I4h.bl&l*d A\i\d*-lt*dLs:

ACTION ITEMS:

NUS 067 REVISED 0686 flR3005U7
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AREA CODE-215
822-0567

P. O. BOX 1OO

HATFIELD. PA.
1944O

JULY 1, 1986

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION I I I
841 CHESTNUT B U I L D I N G
PHILA., PA 19107

REFERENCE: 3HVV23

DEAR SIRS,

ENCLOSED ARE PHOTO-COPIES OF ALL CORRESPONDENCE
R E G A R D I N G ANY SUBSTANCES DEEMED HAZARDOUS. VI/E HAVE
INCLUDED THE ENVIRONMENTAL HAZARD SURVEY FORM FROM
THE DEPARTMENT OF LABOR AND INDUSTRY WHICH IS AN
OVERVIEW OF ALL SUBSTANCES THAT WE HANDLE AND THEIR
DISPOS IT ION.

WE HAVE TRIED TO TAKE A P O S I T I V E STANCE WITH
REGARD TO POLLUTION. WE HAVE TAKEN CORRECTIVE ACTION
IN THE PAST TO COMPLY AND WE HAVE INSTRUCTED EMPLOYEES
ON THE PROPER HANDLING OF ANY CONTAMINATES.

WE FEEl. THE ENCLOSURES WILL GIVE YOU ALL THE
PERTINENT DATA REQUESTED. |F THERE IS ANY FURTHER
INFORMATION NEEDED PLEASE FEEL FREE TO CONTACT US.

SINCERELY,
A. STEI ERT &• SON, INC.

.
WILLIAM P'. STEIERT
VlCE-PRES I DENT

300549
MANUFACTURERS OF STAPLE SET BRUSHES. METAL -HEAD FIBRE BROOMS
AND GUTTER BROOM WIRE. SUPPLIERS OF STREET SWEEPER FIBRES.
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ENVIRONMENTAL HAZARD SURVEY FORM

Worker and Community Right to Know Program

PART II
t

Discharge/Emission of Environmental Hazards . , •

A. Company Name A. STEIERT fr SON, IMP.

B. Federal Employer Identification Number LLj l_3j —

C. Chemical Abstracts Service Number 1310-73-2

D. Environmental Hazard Substance Name SODIUM HYDROXIDE (NA(OH))______
i ' ' . •

E. Description of Treatment PH IS MONITORED AND Is NEUTRALIZED TO APPROXIMATELY

PH 7 WITH HYDROCHLORIC ACID, is THEN FILTERED THROUGH SAWDUST , •——————— —————————————————————— —.———i————.——-__ , .1 ,
•' , ' ' ' - . • • ' • ;

TO REMOVE IMPURITIES AND DISPOSED OF BY DUMPING.

.• r '•; v,'\ .'•'/ "•• :•, •
F. Emission/Discharge Loading or Concentration: . • , , • ; - . ' ' • f1 • • '••'!•

.' .'' ' ' '̂'''l '. .•-,-. V- •'_,
(complete 1 or 2) . ' '' -.̂•!'•',: -.' '••''''•', '• 'l-'?.i;v.'••.'•;;. . • • - . |
1. a. volume ____3 BAL D.M.UTED. w/WATgR PER "WEEK ••'I'•''•'„ »; //'• ;•.;.-

• •' '•' •' i!i".'-'.. ,'•'. ''iV. ' • '•. •'••'. / i
b. concentration _NEUTRALIZED____ . .. ; _ , .:.';i;,i; ., '\.*' ' _-\ ' >. > • •(

2. loading ——————————————s——— ' "• , •.'. -/^ v''" ' ''.' .'.• . * ' ' ': j
'.:::. i •' •

\ .( 'ii( '.

nTK-.OB 1-B6 . COMMONWEALTH OF PENNSYLVANIA , '• DEPARTMENT OF LABOR AND IN**'

. AR30055I



ENVIRONMENTAL HAZARD SURVEY FORM

Worker and Community Right to Know Program :

PART II
V ,

Discharge/Emission of Environmental Hazards

A. Company Name A. STEIERT &• SON, IMP.

B. Federal Employer Identification Number liU I_3J — LLj \3_\ ___J \2~\ L3|

C. Chemical Abstracts Service Number 7439-92-1______________

D. Environmental Hazard Substance Name LEAD

E. Description of Treatment SENT BACK TP SUPPLIER FOR RECLAIMING
. , V •

A SMELTER _____________;_______________•___________________

' <l' ": :• ^ •

h. concentration

2. loading DRUMS

t, .: '•

F. Emission/Discharge Loading or Concentration: . . . .<.'.

(complete 1 or 2) . . i •••' . ,;

1. a. volume _________________ • •; • ' ( •'.,.'.'!• <_• •''••••}''•'.''' .
» c . >''• i".'• ';' '•':': •'.'.'

RTK 10B 186 . COMMONWEALTH OF PENNSYLVANIA ., DEPARTMENT OF LABOR AND INDUSTRY

•! .,• ;
i

. . ' . ' . i ..

', I



ENVinONMENFAL HAZARD SURVEY FORM • '. t '

Wotker and Community Right to Know Program : < •

' PARTM
, ! 1 §

Discharge/Emission of Environmental Hazards

A. Company Name A . S T E I EP T fr SON t... I NO

B. Fedeial Employer Identification Number '2 | I 3 I

C. Chemical Abstracts Service Number 7647-01-0

Environmental Hazard

Description of Treatm.
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'. , 1

• . •

EING PROCESSED

AFTER HEAT
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', • t . . - . • '

n nn A T r n — *4J.n — u n n, i

IS DRAGGED INTO NFXT TANK WHICH 13 A MFIITPAI I 7 I M ft TAMK- A r •

'. '' ' '" •••'.'.' ' . '
SODIUM HYDROXIDE AND THESE TWO PROCESSES ACCOUNT FOR THE '• »

'. • •(•• ':':'. ". '. •
ACID LOSSES. ' • ' • • ' • i i1 ' ' ' ' . - • ' '

F. Emission/Discharge Loading or Concentration:
. •: ;. , :•. , • • • •/• . i

(complete 1 or 2) . . .•;'.' . \' ]• . ; |. ' {

1. a. volume 7O

b. concentration _. P0_
BY

2. loading ____________________ ' "•'.• '•• 'V.,'/':,'K̂  •_ '^'; '.v' ;f

• '• '' . ';':*r.;''••.?! > •-'*..': '_• .

. ; , . . « ) . ' ' ; . J
n^i 2O RAIMA/WFFK •' .'.•'" I •';/{'•"'')' !>l .' ..... ' , / • • • ' j

' • ' ' k.^i- -v.."•'-,:'•• "•'•' '•• . * . : • • • ' '•''>.
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Y VOLUME , ' V; .i ̂'.i','. >'•"•• Vi"'•''' ' !' ' ' •' "

'

RTK 108 186 . COMMONWEALTH OF PENNSYLVANIA ..i DEPARTMENT OF



ENVIRONMENTAL HAZARD SURVEY FORM ' '

Worker and Community Right to Know Program ; <

PARTH

Dischatge/En.ission of Environmental Hazards

• • / '
' ' i i,' • '

A. Company Name A. STEIERT fc SON^ IMG.____________________-

B. Federal Employer Identification Number LiJ 1.3 | Q

C. Chemical Abstracts Service Number 778.?-42-5

D. Environmental Hazard Substance Name GRAPHITE

E. Description of Treatment USED AS BLANKET TO CONTAIN LEAD'FUMES
, _ ' • * . ! '

MOST TURNS TO. ASH AND IS SENT WITH HECLAIMABLE LEAD TO

r- M r. L r E R.

b. concentration

2. loading DRUMS_____________ '.• -•' •••• ' • ••
. . -;

• •- *

RTK-10B 186 . COMMONWEALTH OF PENNSYLVANIA ,• • DEPARTMENT OF LABOR AND INDUSTRY
\ '* • * ,*

' . •'.' .:' >' \f.'\ • . ' -.;V"' ''•.:,, •' ' I
F. Emission/Discharge Loading or Concentration: . ... .,' \'r. ].i:, ...'•,..,!•»' . •. ,• • !

(complete 1 or 2) . • . :' .• ' :','»!!;,'... '•'.. •' '
•;

1. a. volume ————————————————— • ;- H "•?'• ' - . : •..'."{.. .',r.-.; : ,. l



ENVIRONMENTAL HAZARD SURVEY FORM ' . •

Worker and Community Right to Know Program

PART II
»

Discharge/Emission of Environmental Hazards ,

A. Company Name A. STEIERT 8. SON, IMP.

B. Federal Employer Identification Number K I I 3 | 11

C. Chemical Abstracts Service Number ____74-98-6

D. Environmental Hazard Substance Name ___PROPANE

E. Description of Treatment BURNT AS FUEL

F. Emission/Discharge Loading or Concentration:

(complete 1 or 2)

1. a. volume _______________
.,U:'i y •• .. -. /j

b. concentration ______________ . •' • -MS 't •••*'.,]',.' 4, ••*'•'. ...'-\ ' '• • t

2. loading INTO FURNACE AS FUEL ' "•''.-.••'•". :.'.'",'..>':' ; '.'''. ' .' '. ••. ?' '-Jl<tx-' ;:-v • '/,* "if. .•-..- '

1 1 • .
RTK 108 186 COMMONWEALTH OF PENNSYLVANIA .,' DEPARTMENT OF LABOR AND INDUSTRY ' ' '(

-' -. ' -.,. vy-;-.. A'R'3005551



ENVIRONMENTAL HAZARD SURVEY FORM ' ' , . '

Worker and Community Right to Know Program : '. • '

PART II
. t

Dischatge/Emission of Environmental Hazards • . , •

A. Company Name A> STEIEPT fe 50Mt IMP.

B. Federal Employer Identification Number ULJ I 3 | |J—| [3

C. Chemical Abstracts Service Number ____91-20-3

D. Environmental Hazard Substance Name NAPHTHALENE

E. Description of Treatment PLACED AS BALLS IN I N D I V I D U A L CARTONS or
FLOOR SWEETS .CONTAINING HORSEHAIR AS A PESTICIDE FOR GRUBS.

F. Emission/Discharge Loading or Concentration:

(complete 1 or 2)

1. a. volume

b. concentration

nTK 10B 188 COMMONVI/EALTH OF PENNSYLVANIA . '. • DEPARTMENT OF LABOH AND INDUSTRY '.'
. ' • • • . • ; i.-i-- .> •

• . . • ..!•••.•< . ' .'•I . • .

. >, • ' , • ; • •, _. >'• \ i • t ~ • • J———————. ' ;•-.- ̂ ,J:.: .fv:#,'v".. jt'i'v.'' •'•'/

2. loading CARTONS________' ' ''- ; •-, '•;•'•'•'•'. •'•''* :." '; ' •' '_'. ',''•' > .•••' i' •' ',t .. i' i . !
• " ,•••••- . ' • • • ' f < : ' • • ' i



ENVIMONMENIAL HAZARD SURVEY FORM - ' . . _ ' . '
. •'•' ' ' • • ( • '

Woiker and Community Right to Know Program : ' •• • '

: • PART ii
Discharge/Emission of Environmental Hazards •' . , •

. . i

A. Company Name __<\. STEIEHT--& SON, IMG._____________

D. Federal Employer Identification Number llJ \ 3 I — [l_j |3__| j 2 112 \ |. 3|
•••'!_"'

C. Chemical Abstracts Service Number 1317-65-3____________

D. Environmental Hazard Substance Name Ll MESTONE(LlME WITH CALCIUM)
* : ' *'

E. Description of Treatment USED IN SOLUTION WITH WATER TO COAT STEEL
* • •

W I R E TO INSUR.E N E U T R A L I Z A T I O N OF ACID AND. AS A VEHICLE FOR
• ' .1 . • <

C A H R Y I N G D R A W I N G SOAP THROUGH DIES TO LUBR IC AT E, WI R E IN .

DRAW I N G OPERATION. ' - . ' '

F. Emission/Discharge Loading or Concentration: . .. '.'•'
. •;' ' . , ':. , • • • -." • I

(comf)lete 1 or 2) . . ' • '.•)'/ ,''/-.!.•.'•••. ..'1 ' !

' 1. a. volume 700 LBS/MONTH____ ' •' /. : *

b. concentration

2. loading ___

. . ... ,
• V 1 > .''.I.. .'.;. ".'1 •...».'- • • '. ' . '

";• •' ' .'' ••'*, .. ' i' i . •• • • • _i . . * i i i *• * • • •« * .. ; • ' • « • /1 1 '. . i • , '"I ' ii" 1 ' v .< • t • • ' r.••' .."u i :-;' ••'.!, !/•-{.• -.\ ••; .. -\. .•••••. •,-. . . v-ii- MiYi.:;-:;,.!-'1' ' : -, . "
' ' i,-,̂ B-::, .•''••> i ,.'• . ,- ••••..:. ;-.^> •••.•'.*•;:!•' •' *• r • -.•< i •• V. • .' ' .• «-.

-v •
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PURITY - STANDARD
LABORATORIES - WATER IMPROVEMENT

127 S. Limekiln Pike DI 3-2222

Chalfont, Pa. 18914 822-3337
-Laboratory Report-

FOR:
A. Steiert & Sons Inc.
Box #100
Berger Rd.,
Hatfield, *'a.

Montgomery County

The following results are observed in the examination of the sample of
water collected by this laboratory;-

Sample No 7047-4____ Type of Sample veil Picked up by W.H.

Date 3/24/77 Point of Sampling Office Smnk Faucet Time 2:15 fM.

BACTERIOLOGICAL WATER ANALYSIS
Period of Incubation .
24 Hours48 Hours

Total bacteria per ml. 7 g
on Nutrient Agar at 35°C.

Presumptive Tests
••--—— — — NEGATIVE NEGATIVE

CHEMICAL WATER ANALYSIS J ^^ f.JJ) f JfrCt

&**AZ&*!lK
Hardness as CaCPA I l{.0 J/P-S- f̂ .****̂ *̂  P* ~ Qj&\
Iron (Total as Fe) Vd.j^Xp. p. m.
pH ^^ T2~ Chlorine = 0.0

The bacteriological quality of this sample of water at the time of examination
conforms with the U.S. Public Health Service Drinking Water Standards and the
results indicate the water is in;-

Excellent Sanitary Condition fcxx)
Good Sanitary Condition ( )
Fair Sanitary Condition ( )

PURITY-STANDARD LABORATORIES t->.
is approved by the DEPARTMENT OF vcy"
HEALTH, Commonwealth of Penna. to Xs _
perform bacteriological examinations of Geor
water under Laboratory'# VII - 10 Laboratory

BACTERIOLOGICAL & CHEMICAL ANALYSIS • CHLORINATORS • NEUTRALIZERS • FILTERS • SOFTENERS
* • /•



PURITY-STANDARD
LABORATORIES - WATER IMPROVEMENT

127 S. Limekiln Pike DI 3-2222

Chalfont, Pa. 18914 822-3337
-Laboratory Report-

FOR:
A. Steiert & Sons Inc.
Box #100
Bergey Rd.,
Hatfield, Fa. 19440

Montgomery County

The following results are observed in the examination of the sample of
water collected by this laboratory :-

Sample No 7047-3____ Type of Sample fond_____ Picked up by W.H.

Date 3/24/77 Point of Sampling ,rond________ Time 2:30 fM

BACTERIOLOGICAL WATER ANALYSIS
Period of Incubation
24 Hours 48 Hours

Total bacteria per ml. ' ^Q -. 190
on Nutrient Agar at 35°C.

Presumptive Tests
( Coliform Group ) POSITIVE = (7 tubes out of 7 tubes = Contamination)

M*N = 24C+/100 mis. Confirmed = -H-f
CHEMICAL WATER ANALYSIS

Hardness as CaCO,, 8.0___ g. p. g.
Iron (Total as Fe) ____________ p. p. m.
PH ________

The bacteriological quality of this sample of water at the time of examination
c onf or£I& iSatKLMfeX ].XKL.O.ftjfl.MJ[...X̂!̂^
results indicate the water is in.-

r dilution -
Excellent Sanitary Condition ( ) CA
Good Sanitary Condition ( ) to
Fair Sanitary Condition ( ) L.O

P)
PURITY-STANDARD LABORATORIES vrwteul oura CD
is approved by the DEPARTMENT OF
HEALTH, Commonwealth of Penna. to
perform bacteriological examinations of
water under Laboratory # VII - 10 Labor> ..otor

BACTERIOLOGICAL & CHEMICAL ANALYSIS • CHLORINATORS • NEUTRALIZERS • FILTERS • SOFTENERS



COMMONWEAL III OF PENNSYLVANIA
HI-PAR I Ml.NF OF ENVIRONMENTAL RESOURCES

1875 New Hope Street
Norristown, Pennsylvania 19401

215 631-2409

December 31, 1980

A. Steirert and Sons, Inc.
Box 100
Hatfield, Pa. 19440

Re: Industrial Wkste
A. Steirert and Sons, Inc.
Hatfield Township
Montgomery County

Gentlemen:

This is to confirm the results of my inspection conducted on Septeniber 12, 1980
which revealed that rinse water from the heat treating operation was being
discharged to the ground's surface.

Such discharge of industrial waste to Waters of the Cotnmonwealth without a per-
mit is a violation of the Clean Streams Law, the Act of June 22, 1937, P.L.
1987, as amended and subject to the penalties provided therein.

fotify this office in writing no later than January 14, 1981 of the action you
aave taken to comply, the date compliance was accomplished and tlie steps you
have taken to prevent a recurrence of the violation.

»

If you. have any questions, please feel free to contact me.

Very truly/-

James LaRegina,
Water Quality Specialist

cc: W.P. Stender
Ce Re 30 MS118

(.R300660



822-0567

HATFIEUD, PA.
19440

JANUARY 9, 1981
COMMONWEALTH OF PENNA.
DEPT OF ENVIRONMENTAL RESOURCES
1875 NEW HOPE ST.
NORRISTOWN, PA, 19401

ATTN: JAMES LAREGINA
WATER QUALITY SPECIALIST

DEAR MR. LAREGINA,

IN REFERENCE TO YOUR LETTER OF DECEMBER 31, 1980
REGARDING THE DISCHARGE OF RINSE WATER FROM THE HEAT
TREATING OPERATION..

WE ARE IN THE PROCESS OF CONSTRUCTING A HOLDING
TANK FROM WHICH WE WILL RECIRCULATE THE WATER USED FOR
R I N S I N G AND NEUTRALIZE AS NEEDED. THIS WILL ELIMINATE
THE NEED FOR THE RUN OFF AS PREVIOUSLY OBSERVED BY YOU.

WE FEEL THAT THIS TANK AND SUBSEQUENT OPERATIONS
WILL BE IN LINE READY FOR YOUR INSPECTION BY JANUARY
26TH, 1981.

WE ARE CONFIDENT THAT THIS WILL REMOVE ANY
POSSIBILITY OF A VIOLATION OF THE CLEAN STREAMS LAW.

SINCERELY,
A. STEIERT & SON, INC.

W. P. STEIERT
VICE-PRESIDENT

WPS/GS

MANUFACTURERS OF «TAf«l_.K B«T •RU«HE>. METAL H-CAO r*IISK_C BROOM*
AND OUTT«R BROOM WIF««. •UPPUIKM* Of BTB-t-lT BW-I-tP-Tn P.»W««.

RR30056I
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CX.MMONWI-ALTH OF PENNSYLVANIA
UMFiNr OE ENVIRONMENTAL RESOURCES

1875 few Ifope Street
Norristown, Pennsylvania 1.J401

215 631-2409

April 20, 19R1

!hr. W.P. Steirert
A. Steirert and Rons Inc.
Box 100
Hatfteld, PA 19440

Re: Industrial Waste
A. Steirert and Sons Inc.
Hatfield Township
f fontgoraery County

Dear Mr. Steirert:

This is to confirm the results of my inspection conducted on April 1, 1981 which
revealed that the previous discliarge of waste acid rinse water had been
eliminated through recirculation. However, there were several other conditions
that need to be corrected. These conditions include the dischargê  of quencholl
to the grounds surface , the discharge of contact cooling water to 'Jibe pond an3~~ ̂  '
contaminated soil below " " ™ ~ " " " ~ " h "

Such conditions are in violation of Title 25, Chapter 101, Section 101.3 of the
Rules and Regulations of the Department of Environmental Resources regarding
activities utilizing polluting substances.

In order to resolve these violations the following steps must be taken. With
respect to the quench oil cooler, this unit must be repaired to prevent further
contamination by oil, as well as removal, grading and seeding of the affected
area. All contaminated materials must be properly disposed of.

This clean up procedure also applies to the contaminated soil below the former
acid rinse discharge. The use of the pond as the receiving water for contact
cooling water from the mill requires a Water Quality Management Permit.
Enclosed are the necessary modules for the permit. Should this discharge be
eliminated, however, the permit is not required.

Notify this office in writing no later than May 1R, 1981 of the action you have
taken to comply, the date compliance was accomplished and the steps you have
taken to prevent a recurrence of the violation. Should the discharge of contact
cooling water be continued the completed modules will also be required by this
date .

If you have any questions, please feel .free to contact me.

\Very tru&fi yours,

TAMES JAREGINA
Water Quality Specialist

cc: Ce Re 30 4Z467

ENCLOSURES

flR3Q056i.



Mr. James LaKegina,
Water Quality Specialist
Commonwealth of Pennsylvania
kept, of Environmental Reso
1875 New Hope Streets ' .,
Morris town, Penna. •.1940.

**.:*.:[-;*:$$
Dear Mr. LaRegina: ,.", ;̂ v-'̂ ';̂

.The following is in answer to yoof^ettBi
, . _. , , ,, • V* •-. ̂i/M̂ SŴ Sf-R-ftSaj*!• ing Industrial Waste. ,>,̂ ?f̂ ^

; ""« \ - " -':'i&>̂ Sll
1) The unit which vacuums ;the'Wire

process of heat-treat ing'has
replaced; and seems to,b

_
AR300565 I

- •• -'T' "-i.frq
2) The two rolling mills which"';

our main water supply and diwwi
and is being reel rcul«ted,i;thus. ;f-r-;A''1>'.̂ :̂"*̂3) The use of the pond as a SwKp»r
exchanger for the cooling of̂ .<ju

.̂/..the water or environ men t ̂3 56^
pe rmi t, th i s w i l l be ourVicoufŝ jii?.̂
which is extracted from the,.hi*tf«*

k) In reference to the clean-up:(Dj
bring in any kind of
conditions are more

'. •" ̂ '-['rteyM .'• • • ' •* • ***' •.''•*''iv "̂yA
'-•- " ••.:-•



COMMONWEAL IM OF PENNSYLVANIA
D F P A R I M f N I OF ENVIRONMENTAL RESOURCES

1875 New I-bpe Street
Morristown, PA 19401

215 631-2411

May 26, 1981

A. Steiert & Sons, Inc.
P.O. BDX 100
Berf»ey Road
Hatfield, PA 19440

Attention: Tfr. W.P. Steiert
Vice President

Re: Industrial Waste
A. Steiert and Sons
Hatfield Township, Itontgoraery County

Gentlemen:

This is in reply to your May 4, 1981 letter and application form sent to
James LaPxegina.

It is our understanding that you have eliminated all process water discharges to
the pond and now discharge only noncontact cooling water. • Because of this we
will not require you to obtain an Industrial Waste permit at this time.
However, we may require you to obtain a permit if any of the following
conditions are violated:

1. Discharge to the pond(s) shall consist solely of noncontact cooling
water.

T-

2. Mb chemical additives (i.e. algicides, biocides, Inhibitors, etc.) may
be added to the noncontact cooling water.

3. Clean up of past pollution must be completed to the Department's
satisfaction (see Mr. LaRegina's .April 20, 1981 letter).

Your compliance with the above will be verified by future Department
inspections.

If you have any questions, please feel free to call me at 631-2411.

Very truly yours,

JAMES P. RIOOLFI'
Sanitary Engineer

cc: James LaRegina
Ce Re 30 BY201

ftR300566
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The ERM Group

SECTION 1

INTRODUCTION

1.1 Background

The A m e t e k / H u n t e r Spring Division Plant in Hatfield..
Pennsylvania was built and began operations in 1962 (Figure 1-1).
Since that time, TCE has been used at the plant as a cleaning
solvent e x c e p t for the period of 1975 to 1976 when
1,1,1-trichloroethane was used instead. Prior to 1975, TCE was
stored in drums. The exact location of the TCE drum storage is
uncertain, however, during an inspection of the plant property in
April 1986, some half-buried empty drums were observed in an area
behind the plant. After 1975, TCE was stored in a 1500-gallon
above ground tank. This tank was in use until June 1986 at which
time it was removed from the site. Figure. 1-2 shows the Ametek
site.

A settling basin in the back of the plant received rinse water
from plating operations at one time in the past. Lagoons in the
same area were used to receive metal sludges (Figure 1-2). These
lagoons were closed in place with DER approval in 1974. The
waste discharge license was canceled at that time.

The plant has two production water wells (wells 1 and 2). Well 1
is located in the gatehouse to the northwest of the plant (all
directions are in respect of true north). Well 2 is located to
the southeast of the plant. A third well (well 3) is shown on
plant drawings just east of the abandoned farm and drive. No
well was found at this location. It is assumed that it has been
filled in since no other record of the well exists.

In 1979, North Penn Water Authority discovered traces of volatile
organic chemicals in 18 of its wells. These wells were shut down
and replacement water has been purchased from Keystone Water
Company. It was projected that the water demand would most
likely exceed the capacity of the system by the summer of 1986.

1-1
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The ERM Group

In a cooperative testing program, the two plant site wells (well
1 and well 2) were sampled in 1980 with the following results:

WELL 1 WELL 2

1,1,1-Trichloroethane 671 ppb 601 ppb

Trichloroethene (TCE) 15.7 ppb 281 ppb

Tetrachloroethene (PCE) <0.5 ppb 8.9 ppb

Subsequent samplings of the wells since that time have indicated
varying concentrations with the highest reading being 1076 ppb of
1,1,1- Trichloroethane (Table 1-1). The latest samples (May,
1986) produced the following concentrations:

WELL 1 WELL 2

1,1,1-Trichloroethane 440 ppb 640 ppb

Trichloroethene (TCE) 210 ppb 160 ppb

Tetrachloroethene (PCE) <10.0 ppb 20 ppb

A survey done by a North Penn Water Resources Association (NPWRA)
representative with an Organic Vapor Meter (OVM) over 12 of the
plant's 87 acres indicated significant soil contamination in the
area of the TCE storage tank.

As a result of the contamination of its wells, North Penn
Water Authority has named Ametek/Hunter Spring Division, along
with 31 other companies, in a pending litigation. The water
company is currently asking for voluntary participation in a
cleanup program of 18 of its 56 wells.

The closest North Penn well is approximately one-half mile from
the Ametek plant in an industrial park off of Unionville Pike
(Figure 1-3).

1-4
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The ERM Group

TABLE 1-1
PLANT WELL

WATER SAMPLE ANALYSIS

WELL #1 WELL #2
Date 1,1,1-TRI TCE_____PCE 1,1,1-TRI TCE_____PCE

10/15/80 671. 15.7 <0.5 601. 281. 8.9

2/23/81 648. 294. 8.5 143.0 117. 8.7

6/17/81 251. 116. 3.3 311. 220. 19.1

10/14/81 . 472. 259. 7.4 75.2 370. 13.3

8/05/82 207. 144. 4.9 210. 245. 42.7

12/01/82 525. 265.5 12.0 136.0 187.0 25.9

2/11/83 • 522. 436. 11.8 468. 207. 6.1

6/02/83 818. 492. 13.4 477. 248. 16.3

10/06/83 137.0 3.1 <0.5 —— —— ——

1/05/84 538.0 369. 10.3 769.0 478.0 29.4

3/08/84 632.0 325.0 8.0 529.0 201.0 19.9

5/03/84 379.0 289.0 13.3 314.0 183.0 30.0

6/25/85 61.9 22.3 <0.5 1076. 384.0 28.5

8/16/85 198. 183. 5.3 —— " —— ——

10/02/85 59.7 26.9 <0.5 —— —— ——

12/04/85 377. 297. 9.2 546. 329. 11.1

2/20/86 433.0 419.0 9.3 —— —— ——

5/09/86 440. 210. <10.0 640. 16'0. 20.0

All values are reported in ppb.
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1.2 Objectives of the Phase I ERM Investigation

The objectives of Phase I soil and ground water investigation
were as follows:

A confirmation of previous measurements of organic
solvents in both the soil and ground water at specific
locations on the site.

- A survey of the remaining plant site to determine other
possible areas of soil and ground water contamination.

An assessment of the water quality of the stream
running through the site, especially at property entry
and exit points.

An assessment of soil contamination in the TCE storage
tank area.

- A determination of the feasibility of on-site soil
treatment to remediate contamination by volatile
organic compounds.

1-7
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SECTION 2

REGIONAL GEOLOGY AND HYDROGEOLOGY

This section provides background information on the regional
geology and hydrogeology for Ametek/Hunter Spring Division and
for Montgomery County. The specific site conditions are
described in Section 3. The following references were used in
the preparation, of this section.

Hall, G.M., 1973 "Ground Water in Southeastern
Pennsylvania", Topographic and Geologic Survey, Water
Resource Report 2, Commonwealth of Pennsylvania, Department
of Environmental Resources.

- Longwill, S.M., Wood, C.R., 1965, "Ground Water Resources of
the Brunswick Formation in Montgomery and Berks Counties,
Pennsylvania", Topographic and Geologic Survey, Ground Water
Report W 22, Commonwealth of Pennsylvania, Department of
Internal Affairs.

Newport, T.G., 1973, "Ground Water Resources of Montgomery
County, Pennsylvania", Topographic and Geologic Survey,
Water Resource Report 29, Commonwealth of Pennsylvania,
Department of Environmental Resources.

- Smith, R.V., 1967, "Soil Survey of Montgomery County,
Pennsylvania", Pennsylvania Department of Agriculture, State
Soil and Water Conservation Commission.

Willard, B., Freedman, J., McLaughlin, D.B., Ryan, D.J.,
Wherry, E.T., Peltier, L.C., Gault, H.R., 1959, "Geology and
Mineral Resources of Bucks County Pennsylvania", Topographic
and Geologic Survey, Bulletin C 9, Commonwealth of

-Pennsylvani-a, Department of Internal Affairs.

2.1 Physical Setting

The Ametek Site is located in the Northeastern portion of
Montgomery County, Pennsylvania (Figure 2-1). The county
occupies an area of approximately 491 square miles of undulating
plain consisting of low hills and ridges belonging to the
Piedmont province of the Appalachian Highlands physiographic
division. The general drainage and slope of the land is to the

2-1
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southeast into the Delaware River. The Schuykill River and it's
tributaries drain most of the western part of the county. The
eastern part of the county is drained by the Neshaminy,
Pennypack, and Tacony Creeks which flow directly into the
Delaware River (Newport, 1973).

2.2 Regional Geology

2.2.1 Bedrock

The bedrock formations within Montgomery County and more
specifically within the vicinity of of the Ametek site are
composed of rocks of the Triassic age. The rocks belong to the
Newark Group which have been divided, proceeding from oldest
sediments to youngest, into the Stockton, Lockatong, and
Brunswick formations. However, for the purpose of this
discussion, only the two youngest formations, the Lockatong and
the Brunswick, will be discussed as the Stockton Formation is
not present in the study area (Longwill, 1965).

In Montgomery County, the Lockatong Formation is generally a
continuous belt of medium to dark gray argillite interbedded with
thin beds of gray to -black shale, siltstone, and marlstone. For
the most part, bedding in the formation is massive. The
Lockatong Formation contains a large percentage of analcime along
with dolomite, feldspar, and clay. Quartz is a very minor
constituent in the formation. Pyrite is scattered throughout the
formation and calcite is common, especially in joints and
fractures (Longwill, 1965).

The Brunswick Formation consists typically of reddish-brown
shale, mudstone, and siltstone. A few.very thin beds of green
and brown shale are present. The formation consists mainly of
feldspar, illite, chlorite, quartz, and calcite. Some beds are
finely micaceous. Joints in the Brunswick formation are
generally filled with calcite and quartz, less commonly they are
filled with barite and pyrite. Most of the Brunswick formation
is a tough thick-bedded red argillite interbedded with dark-grey
argillite of the Lockatong formation (Longwill, 1965).

The average dip of the beds in the Brunswick and Lockatong
formations is north-northwest at approximately 20°. Several
broad anticlines and synclines whose axes trend about N. 60° W,
are superimposed on this regional structural pattern (Longwill,
1965).

Both the Brunswick and Lockatong formations have been displaced
by many relatively small faults. The largest fault in the study
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area passes between Hatfield and Souderton in an east-west
direction and can be traced in both Bucks and Montgomery
Counties. It has an offset of about 3000 feet (Longwill, 1965).

Joint systems are well developed in many of the beds in the
Brunswick Formation. All the joints are nearly vertical and have
an average distance between joints of about 6 inches. The strike
of the joint sets appears to be independent of the dip and strike
of the beds (Longwill, 1965).

2.2.2 Soil Description

In the majority of Montgomery County, especially in the vicinity
of the Ametek site, the soils are moderately deep or deep and are
gently sloping. They are generally acidic and have moderately
slow internal drainage. The following soil series make up the
majority of the soils in the vicinity of the Ametek site (Smith,
1967) (Figure 2-2).

Bowmansville Series: Deep, poorly drained, gray or grayish-
brown silt loams or silty clay loams. These soils formed in
material washed from uplands underlain by shale, sandstone,
and diabase. They are nearly level or gently sloping and
occur along streams and waterways.

- Chalfont Series: Deep, somewhat poorly drained, nearly
level and gently sloping soils that are very silty
throughout. These soils are dark yellowish brown mottled
with gray. A thick layer of low permeability in the subsoil
impedes the downward movement of water.

- Doylestown Series: Deep, poorly-drained, gray soils that
are nearly level or gently sloping and are silty. These
soils formed in windblown silt on low-lying flats, in
depressions and on smooth, broad uplands. Like the Chalfont
soils, they have a thick layer of low permeability in the
subsoil that impedes the downward movement of water.

Readington Series: Deep, moderately well drained silt loams
'that are ne'arly level to moderately sloping. These soils
formed in materials weathered from shale, siltstone, and
sandstone. They are located on smooth to rolling uplands.
Their profile contains a firm subsoil that has grayish
mottles in the lower part.

Reaville Series: Deep moderately well drained to somewhat
poorly drained, reddish shaly silt loam. These soils have a
thin subsoil of low permeability that restricts the downward
movement of water. They formed in materials weathered from
shale and siltstone on level to rolling uplands.
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Figure 2-2
Soil Map of Ametek Study Area

——-—• Stream
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Bp Bowmansville silt loam
CfA Chalfont silt loam, 0 to 3 percent slopes
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2.3 Regional Hydrogeology

The Brunswick Formation is the main producer of ground water in
Montgomery County. Althouth the primary permeability
(interconnected intergranular pore space) in the Brunswick
Formation is very low, the secondary permeability is relatively
high with ground water moving through a network of vertical
joints that intersect at various angles throughout the formation.
Since some beds in the formation contain more joints than others,
well yields may be different for wells screened in different
beds. Surface water can percolate down through these joints
to recharge the aquifer. The Brunswick formation is generally a
reliable source of small to moderate supplies of ground water,
producing more than 100 gpm in many places (Newport, 1973).

The structure of the Lockatong Formation is very similar to that
of the Brunswick, differing only in the amount and spacing of the
joints. The Lockatong has fewer and more widely spaced joints
than does the Brunswick causing smaller amounts of water yield.
The maximum recorded amount of water pumped from a well in the
Lockatong formation is 40 gpm (Newport, 1973).

The water quality of ground water derived from the Brunswick
Formation can be expected to contain a moderate to large amount
of dissolved solids. The water has a medium hardness and meets
most of the U.S. Public Health Service Standards for mineral
content (Newport, 1973).

The water quality from the Lockatong formation is very similar
to the Brunswick differing only in a slightly lower hardness and
dissolved-'solids content (Newport, 1973)..
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SECTION 3

FIELD INVESTIGATION

3.1 Evaluation of Existing Site Data

The ERM site evaluation included the review of the following
previous report:

"Report of Activities and Recommendations for the North
Pennsylvania Water Resources Association Water Quality
Committee, March 1984 - March 1986" March 1986 by Gerald T.
Coyle.

This report was reviewed with respect to the types of
contamination found in the NPWA water wells and the types and
locations of contamination found on the Ametek Site.

ERM collected pertinent qualitative and quantitative water data
records for the existing on site wells. Data on the plant well
performance such as specific capacity, pump rating and production
rates were collected. Selected plant and USDA aerial photographs
were obtained for selected periods of time during the plant's
history. Data were acquired from state and federal agencies
inclu-ding numerous publications, maps, regional well records and
climatological reports. Detailed plant topography maps and plant
layout drawings were obtained and used to generate a base map.

3.2 Site Reconnaissance

ERM conducted a site walkover inspection of the site's 87 acres
during the week of 28 April 1986 to check for signs of past
storage and waste handling activity involving organic and other
chemicals. A 100 feet by 100 feet grid pattern was laid on top
of a constructed Ametek base map. The intervals were traversed
in the field and checked for items such as tanks, basins, soil
staining, areas of dead or stressed vegetation, partially exposed
drums, slicks or scum on streams, ponds and other surface water
bodies, large areas of disturbed ground, any vertical pipes or
casings that could indicate wells or underground tanks, and any
discernable chemical odors. The items that were found were
marked accordingly on the base map for reference.
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3.3 Evaluation of Records and Site Reconnaissance Data

The existing data and data obtained in the site reconnaissance
were carefully examined. All areas of known or suspected
potential surface contamination were plotted on a base map for
further investigation with a soil gas probe.

Existing plant water quality data were tabulated chronologically
(Table 1-1), as well as plotted on graphs with climatological
data, for a time trend evaluation. This permitted an evaluation
of any trends of increasing or decreasing degrees of
contamination or fluctuation tied to seasonal or major recharge
events.

Aerial photographs were examined for indications of areas where
waste disposal might have taken place on the plant property. In
addition, aerial photographs and topographic maps were used to
conduct a fracture trace analysis to determine zones of
concentrated fracturing in the underlying bedrock, providing a
pathway of increased permeability for ground water flow and
contaminant migration.

3.4 Soil Gas Survey -

Areas on the site that were previously reported to have high
levels of volatile organics were measured using a soil gas
sampler. Additional site areas suspected of potential surface
contamination were also sampled. A total of 70 soil gas samples
were taken (for locations and results see Section 4.6). The
procedure for the soil gas sampling consisted of drilling an inch
and a quarter diameter hole 18 inches deep at each sampling
location using a stainless steel auger-. A 3 foot piece of PVC
pipe of the same diameter was then inserted into the hole. Small
holes in the lower six inches of the pipe allowed the soil gas to
be withdrawn through the pipe and into an organic vapor analyzer
(OVA) with a flame ionization detector (FID) which was connected
to the top of the PVC pipe with neoprene tubing.

The OVA measured a range of 1-1000 ppm (part per million) of the
volatile organic compounds (VOC) present in the soil. Each
sampling location was plotted on a map and had its total
VOC concentration recorded appropriately. Between each sampling
location the PVC pipe was decontaminated washing with Alconox®
detergent and then triple rinsing with deionized water. Any gas
remaining in the OVA was evacuated between each hole.

In areas where significantly high readings were obtained,
additional readings were taken at varying distances from the
center of the area to determine the approximate extent of soil
contamination.
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3.5 Soil Sampling for Laboratory Analysis

At the completion of the soil gas survey, soil samples were
obtained from the areas that reflected the highest volatile
organic concentrations in terms of soil gas. Several samples
were also taken in areas that were suspected of h i g h
concentrations. A total of nine soil samples were taken ranging
from 1.5 to 4.0 feet deep (for locations and results see
Section 4.6). The sampling procedure consisted of drilling a
hole with a hand auger and taking samples at selected depths.
The soil samples from each depth were then placed in separate
jars and sealed. Each jar was marked accordingly. After a short
period of time (approximately 15 minutes) the lid of each jar was
opened just enough to permit the FID probe to sample the
headspace of the jar for volatile organic vapors. For each soil
sampling location the sample depths and concentrations were
recorded so that profiles could be developed. To avoid
cross-contamination, the hand auger was decontaminated between
each sample and each hole by washing the auger with Alconox®,
then triple rinsing with deionized water.

3.6 Well and Surface Water Sampling Survey

Plant wells 1 and 2 along with the stream flowing through the
plant site were sampled for laboratory analysis. This sampling
program was designed to characterize the present quality of the
surface and ground water. The stream was sampled in three
locations; at the property line entry and exit points and at the
point just downstream from the former sludge lagoons. The plant
wells were sampled after 3 volumes of water were removed from
each well (for locations and results see-Section 4.6).

3.7 Laboratory Analysis

All samples were sent to Lancaster Laboratories in Lancaster,
Pennsylvania for analysis. U.S. EPA accepted methods for the
collection preparation, preservation, storage, shipping, and
chain-of-custody were used to guarantee the representativeness of
the samples.

The soil samples were analyzed for priority pollutant volatile
organics to determine both the types of volatile organic
compounds and the quantities of each present. Water samples were
analyzed as follows:

Well 1 - Priority pollutant volatile organics plus indicator
parameters including chemical oxygen demand (COD), specific
conductance, and pH.
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Well 2 - Selected constituents from the priority pollutant
list plus 40 additional identifiable GC/MS peaks including
the volatile fraction (plus ten peaks), the base-neutral
extractable fraction (plus fifteen peaks), and the
acid-extractable fraction (plus fifteen peaks). The same
indicator parameters as well 1 were also run.

Stream Samples - Priority pollutant volatile organics plus
the same indicator parameters run on Wells 1 and 2.

3-4
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SECTION 4

RESULTS AND DISCUSSION

4.1 Site Physical Setting

The Ametek site is located on the lower side of an undulating
plain. Topographic relief ranges from 340 to 400 feet above mean
sea level with the lowest part of the site to the south and the
highest to the northeast. About one third of the site's 87 acres
are wooded to the south and to the east. Most of the remaining
land is active farm land except for the land that is occupied by
the plant itself. A small stream runs through the site to the
east of the plant. The stream flows in a southerly direction
with flow volume gradually increasing across the site from inflow
of a network of small rills that run throughout the wooded area.

All of the Ametek on site manufacturing, storage, and testing
f a c i l i t i e s were ac t i v e at the t i m e of the P h a s e I
investigation. The most notable of the' site's structures is the
main manufacturing plant which lies in the northwest portion of
the site. Other structures on site include storage sheds, well
houses and the foundations and rubble of an abandoned farm
located to the northeast of the plant. An abandoned neutralizing
lagoon also lies to the south of the plant.

It should be noted that the NPWA well (number 15) is located in
an industrial park approximately one half mile southeast of the
plant. The location of this well appears on Figure 1-3 in
Section 1-1.

4.2 Site Reconnaissance

During ERM's site reconnaissance of the study area, the following
items were noted (for locations of these items see Figure 4-1):

Several areas with dead vegetation were found. They
included: areas around the TCE tank? areas in front and in
back of the paint storage house; areas between the lagoons
and the plant; areas north of the former sludge lagoons.

4-1
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Large disturbed areas of ground were found in an area
bordering the tree line, southeast of the plant. Vegetation
was absent from these areas.

- About a dozen empty drums were found scattered on site in
the area bordering the tree line, southeast of the plant.
Several of these drums were partially buried in the soil

Three wells are plotted on the Ametek site plan: two plant
production wells and a third well believed to be & domestic
well. The production wells were found in their plotted
locations. Despite a thorough search, the third well was
not found. However, close to the mapped location for the
third well a circular depression was found which may be a
remnant of an abandoned and backfilled well. Examination of
the two plant production wells revealed that airline water
level indicators installed in each well were inoperative.
Further, Well 2 had no port or other means of gaining access
to take a water level reading.

4.3 Evaluation of Existing Data

The c a r e f u l e v a l u a t i o n of DER regional well records,
climatalogical records, USGS aerial photos and topographic maps
resulted in the following:

No trends of increasing or decreasing degrees of
contamination or fluctuation tied to seasonal or major
recharge events were identified, indicating that the
fluctuating levels of contaminants found in the site wells
(Wells 1 and 2) are independent of precipitation.

Fracture trace analysis from aerial photographs and
topographic maps revealed the presence of three major sets
of lineaments in the site vicinity (see Figure 4-2). These
l i n e a m e n t sets had the following orientations:
n o r t h w e s t / s o u t h e a s t ( N 4 6 ° W t o N 5 2 e / W ) ,
north-northwest/south-southeast (N7°W to Nll°W), and
northeast/southwest (N38°E to N 44°W). The Chalfont Fault,

'which passes through the Ametek site, can be clearly
identified to the west of the site where Skippack Creek
follows the fault trace for over a mile. This fault is
discussed further in Section 4.4.

4.4 Site Geology

The structure of the bedrock beneath the Ametek site consists of
thick to thinly bedded shales and siltstones dipping about 20° in
a north - northwesterly direction. The bedrock is exposed in the
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Figure 4-2
Lineament Map

>
N\ / ?. . '̂^̂ {̂'̂  ... ") "EXPLANATION "

-/ '•'••' -''XN - -• ^ ' ̂'iV/;ft.W'*>:̂(.5 ' V'X:/——Linement
) 1000 2000 3000 4000 '̂'̂'̂î^̂ f̂̂''̂  /̂
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small stream to the east of the plant. The outcrops in the
stream reveal that the rock is highly fractured wit h all
fractures nearly vertical and intersecting at various
orientations.

The bedrock underlying the site consists of the Brunswick and
Lockatong Formations. Most of the site is underlain by the
Brunswick Formation with the exception of the northeast corner of
the site where the Lockatong formation has been faulted to the
surface (Figure 4-3). At the site, the Brunswick Formation
consists of a reddish brown shale with occasional lenses of
siltstones of the same color. The Lockatong Formation found on
the site consists of a thick-bedded, very dense, dark grey shale
and mudstone. Both these formations are evident as weathered
rock in the soil throughout the site. Logs from both plant wells
indicate that depth to bedrock in the area of the plant building
is about 12 feet.

The Chalfont fault passes through the site, traversing a course
that is nearly east - west with the upthrown side to the north
(Figure 4-3). The vertical displacement of the fault is
estimated to be about 3000 feet (Willard, 1959). Drag folding on
the upthrown (north-) side of the fault indicate that some
horizontal displacement has occurred. The Ametek plant building
and site appear to be centered over the fault. Heavy fracturing
in rocks observed in the stream bed is probably a direct result
of this fault.

4.5 Site Hydrogeology

The two types of bedrock on the Ametek site are very similar in
their water bearing characteristics. -Although the Brunswick
Formation has a very small amount of interconnected pore space
within the rock itself, a significant amount of ground water
occurs in secondary openings such as joints and fractures. This
is also generally true for the Lockatong Formation. This
formation differs from the Brunswick in that the joints and
fractures are narrower and more widely spaced, restricting the
amount of ground water that can flow and be contained in the
formation.

The stream east of the plant drains most of the site. Two 24
inch storm conduits were built to drain the immediate area around
the plant. The conduits empty into the stream southeast of the
plant. The wooded area to the east of the plant is drained by
small rills which network the entire area. The ground is very
wet in this areas suggesting that a perched water table is
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present. A possible cause for this would be a shallow layer of
very dense soil. Soil series descriptions (Section 2.2.2)
indicate that such a layer (fragipan) is probably present over
much of the site.

The plant has two active pumping wells which are designated as
Well 1 and Well 2. Well one is located in the gate house in the
northwest corner of the site. This well is 400 feet deep and has
the pump intake set at 105 feet. The well produces about 105 gpm.
Static water level measurements taken in May, 1986 showed a water
table depth of 15 feet. Well 2 is located in a small pump house
to the east of the manufacturing plant. This well was drilled to
a depth of 395 feet and has the pump intake set at 226 feet. The
well produces about 190 G.P.M. Both these wells were finished in
the Brunswick Formation and produce a greater volume of water
then the expected average yield (Brunswick formation - average
yield 100 G.P.M.). Both these wells appear to have been
purposely drilled along the trace of the Chalfont Fault which,
along with the depth of the wells, may explain the higher water
yields.

The fault traversing the site along with the bordering zone of
highly -fractured rock may provide a very permeable zone for
ground water flow.

4.6 Soil Gas and Sampling Survey

The results of the soil gas survey detected the presence of
organic vapor in the immediate area of the TCE tank, in and
around the paint storage area, at isolated points in the
abandoned neutralizing lagoons, and at isolated points along the
tree line southeast of the plant. Soil gas readings ranged from
2 to >1000 ppm depending on the concentration of contamination in
the soil (see Figures 4-4, 4-5, and 4-6 and Table 4-1).

The soil samples analyzed by the laboratory revealed a
substantial amount of TCE and, to a lesser extent, PCE and
toluene contamination in the soils around the TCE tank. TCE and
toluene were also present in the soils near the paint storage
house and along- the tree line southeast of the plant. No PCE was
detected in these areas. Toluene was present in low
concentrations at one point in the abandoned neutralizing lagoon.
TCE and PCE were not detected in this area. For locations and
concentrations of these sampling points see Figures 4-4, 4-5, and
4-6 in conjunction with Tables 4-2 and 4-3.
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Figure 4-5

TCE Tank Sampling Locations
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TABLE 4-1
SOIL GAS SAMPLING DATA

Sampling Depth OVM
Location (Feet) (ppm) Note

1 1.0 490 Odor
2 1.0 >1000 Odor
3 1.0 340 Odor
4 0.5 20 No Odor

*5 3.0 >1000 Odor
6 1.5 90 Odor
7 1.5 >1000 Odor
8 1.5 >1000 Odor
9 1.0 75 Odor
10 0.5 105 Odor

*11 1.5 >1000 Odor
12 1.5 >1000 Odor
13 1.0 30 No Odor

*14 1.0 >1000 Odor
15 - 1.5 >1000 Odor
16 0.5 30 No Odor
17 0.5 10 No Odor
18 0.5 >1000 Odor
19 1.0 50 No Odor
20 0.5 0 No Odor

*21 2.0 90 Odor
*22 1.5 790 Odor
23 0.5 0 No Odor
24 0.5 0 No Odor
25 0.5 "5 No Odor
26 0.5 5 No Odor
27 0.5 5 No Odor
28 2.0 28 No Odor
29 1.0 0 No Odor
30 1.0 2 No Odor
31 1.0 3 No Odor
32 . 1 . 0 0 No Odor
33 1.5 2 No Odor
34 1.0 0 No Odor
35 1.5 0 No Odor
36 1.5 0 No Odor
37 1.0 0 No Odor
38 1.4 0 No Odor
39 1.0 0 No Odor

*40 1.5 30 No Odor
41 1.5 '. 0 No Odor
42 1.5 0 No Odor
43 1.5 0 No Odor
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TABLE 4-1 (continued)
SOIL GAS SAMPLING DATA

Sampling Depth OVM
Location (Feet) (ppm) Note

44 1.5 0 No Odor
45 1.5 0 No Odor
46 1.5 25 No Odor
47 1.5 0 No Odor
48 1.5 0 No Odor

*49 1.5 900 Odor
50 1.5 10 No Odor
51 1.5 4 No Odor
52 1.5 9 No Odor
53 1.5 0 No Odor
54 1.5 0 No Odor
55 .1.5 0 No Odor
56 1.5 0 No Odor
57 • - 1.5 • 0 No Odor
58 1.5 0 No Odor
59 1.5 0 No Odor
60 1.5 0 No Odor
61 1.5 0 No Odor
62 1.5 0 No Odor
63 1.5 0 No Odor
64 1.5 0 No Odor
65 1.5 0 No Odor
66 3.5 L3 No Odor
*67 3.5 250 Odor
68 3.5 75 No Odor
69 3.5 7 No Odor

* Soil Samples Taken at These Locations (See Table 4-2)

Note: For Locations of Sampling Points See Figure 4-3.
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TABLE 4-2

SAMPLING LOCATION DATA

Sample Sanple Sample
Sample ID Description Location Type/Method Depth

(5) TCE tank Soil Along North Edge of Grab 0.5-1.01
North Slab, Location 5
Slab

(11) TCE Soil Along South Edge of Grab 0.5-1.2'
Tank Slab, Location 11
South
Slab

(14) Dead Soil Dead Grass, Grab 0.5-1.0'
Grass Location 14
Area

(22) Paint Soil North of Paint Grab 1.0-4.0'
Storage Storage, Location 22

(21) Paint Soil South of Paint Grab 2.0-3.5'
Storage - Storage, Location 21

(40) Location Soil Wooded Area Location 40 Grab 2.0-4.0'
40

(49) Location Soil West Neutralizing Grab 2.0-4.0'
49 Lagoon, Location 49

(67) Location Soil Center of TCE Slab, Grab 2.0-3.5'
67 Location 67

(69) Location Soil Center of Cement Slab Grab 2.0-3.5'
69 South of TCE Storage

Upstream Stream Water Upstream at Property Grab 2" Below
Property Line Line Surface

Downstream Stream Water Downstream at Property Grab 2" Below
Property Line Line Surface

Downstream Stream Water Downstream of Former Grab 2" Below
. Former Sludge Sludge Lagoon Surface
Lagoon

Note: For Locations of Sampling Points See Figure 4-3.
^'q ^__i
O l
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TABLE 4-2
SAMPLING LOCATION DATA

(Continued)

Well 1 Ground Water Brunswick Formation Grab 400'
(Aquifer) (Well Depth)

Well 2 Ground Water Brunswick Formation Grab 395'
(Aquifer) (Well Depth)

Notes For Locations of Sampling Points See Figure 4-3.
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"• ĉ— o

in
o ii

5 i

z z

o
in z

in. o^h Z

in
. o^ z

"o\o o

o
— Q
CM Z

i i

Q Q

§ i
0c
O

1
!c 0u rsf
~ 0
(- m

o
Q . Qz o z

O m e

§ § §
K^ ^

00 §

K>
Q « Q
Z O Z

O Q Q
Z Z Z

•̂
"8 S 2

Q Q 0z z «•

i i i

§ i i

§ o oz z

i ;6 ;

.c 0 0 0 ' ,u o c o — c
ID C 0 - - _ = « .
L. 9 3 O O _C
4-4- — 3 — 4-
4) _C O — I- 0 ,
.— © H- U. h- -=

•o
0

ĵ
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The ERM Group

The three stream samples obtained on the upstream property line,
downstream property line, and downstream of the former sludge
lagoons revealed that no detectable amounts of volatile organics
were present in the stream. For locations and concentrations of
these sampling points see Figures 4-4, 4-5, and 4-6 in
conjunction with Tables 4-2 and 4-3.

Both ground water samples taken from Wells 1 and 2 revealed the
presence of both TCE and 1,1,1-trichloroethane. PCE was detected
in Well 2 only. In addition, 1,1-dichloroethane and
1,1-dichloroethene were also detected in the well samples
although it should be noted that these constituents are TCE
breakdown products formed through various processes of microbial
degradation. Fluoro trichloromethane was also present in both
well samples. This compound is a constituent of most cooling
agents found in air conditioning systems (i.e., Freon®). For
locations and concentrations of these sampling points see Figures
4-4, 4-5, and 4-6 and Tables 4-2, and 4-3.

4-16
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SECTION 5

CONCEPTUAL REMEDIAL ACTION ALTERNATIVES

This section of the report identifies and evaluates alternatives
for on-site cleanup of soils contaminated with TCE.

Because the soil contamination is localized, in-situ remedial
action measures were emphasized. These methods eliminate the
possibility of off-site contamination which can occur during
excavation and reburial, and other off-site remedial action
alternatives. Costly pretreatment such as sealing of soil
materials in double lined drums is also eliminated through
in-situ alternatives. Seven on-site alternatives have been
identified based on preliminary investigations. The final
alternative is off-site disposal.

1. No Action Alternative
2. Soil Drying/Volatilization beds (composting)
3. Soil Washing - flushing TCE off of soil particles
4. In-Vessel Air Stripping of Soil
5. ' Soil Vacuuming
6. In-Vessel Microbial Degradation
7. In-Situ Microbial Degradation
8. Excavation and Off-Site Disposal

The technical feasibility, basic engineering and monitoring
requirements, environmental constraints, and cost effectiveness
of each of these eight alternatives will be discussed in this
report.

5.1 Alternative It No Action

Technical Feasibility - This alternative is technically
feasible.

Engineering and Monitoring Requirements - This alternative
would require no engineering or monitoring effort.

Environmental Limitations/Constraints - This alternative
does not enhance environmental protection and allows a large
source of contamination to remain a potential threat to
human health and environment.

Cost Effectiveness - This alternative imposes no costs in
the short term. However, this alternative may not be

5-1
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cost-effective in the long term due to the potential impact
of CERCLA regulations or RCRA C o n t i n u i n g Release
legislation.

5.2 Alternative 2: Soil Dryin'g/Volatilization Beds (Composting)

This alternative depends on natural chemical volatilization
processes. It involves the excavation and spreading of
contaminated soil (two-to four-inch depth) on an asphalt or
concrete pad. The soil is periodically disked to expose new
surface area to accelerate volatilization.

Technical Feasibility - This alternative is technically
feasible for the removal of volatile chemicals adsorbed on
soil particles. However, both the extent and time required
for removal will depend on the strength of the soil
adsorption, the moisture content of the soil, and the
quantity of more volatile chemicals present. There is
little data to document percent removals or residual
chemical concentrations following soil drying. Therefore,
small-scale testing would be necessary prior to large scale
drying bed operations.

Engineering Requirements - The drying bed alternative would
require the use of sizable land areas. Such areas may exist
after proposed plant shut down. The land area required will
be proportional to the areal extent and depth of the soil
contamination. The operation of small-scale test plots are
recommended in order to gather data for determining the
optimum depth of the drying bed, the rate of volatilization,
and the potential need for soil cultivation to accelerate
volatilization.

Monitoring Requirements - To control air emissions, a system
may be necessary to sweep the volatilized chemicals into an
adsorption unit (probably carbon) prior to release into the
atmosphere. One method of providing emission control would
be to place a cover over the entire area of the bed, and to
supply over the bed an air flow which would, in turn, be
purified by passing through a carbon adsorption column. The
need for air emission controls will be determined by testing
the air of the bed with an organic vapor meter (OVM). To
provide ground water protection, it would be necessary to
place a clay layer or synthetic lining under the drying bed.
It is also necessary to protect of the drying beds from
surface run-off from rainfall.

5-2
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Environmental Limitations/Constraints - If the bed is left
uncovered or unlined, it may pose a risk to air quality and
ground water quality, as mentioned above. The rate of
volatilization is likely to decrease due to increases in
soil moisture following rainfall, and due to decreases in
air temperature during colder months.

Cost Effectiveness - If the soil must be decontaminated to
approximately TO ppb of volatile chemicals, and if air
emission control is not required, then open-air drying with
intermittent cultivation may be cost-effective. However,
t h i s a l t e r n a t i v e would not be cost-effective if
decontamination standards are found to be more stringent
than that achievable in preliminary drying bed tests.
Requirements for air emission control and ground water
protection systems would significantly decrease the
cost-effectiveness of this alternative.

5.3 Alternative 3; Soil Flushing and Purging of Ground Water

This alternative involves the periodic flushing of the
contaminated area with water to mobilize the contaminants out of
the soil. Water percolates through the soil and down to the
ground water, which is pumped out of the ground for subsequent
treatment.

Technical Feasibility - This alternative is technically
feasible. Literature suggests that large volumes of soil
(100 to 100,000 cubic meters) with less than 10,000 ppm
trichloroethene contamination can be successfully
decontaminated in-situ. However, the rate of contaminant
removal by soil flushing depends on the strength of its
adsorption on soil particles, the-permeability of the soil,
and the rate at which the water is applied. If the
trichloroethene is readily removed, the time required for
decontamination may be relatively short compared to other
treatment alternatives. Flushing is only feasible when
operated in conjunction with an aggressive ground water
purge and treatment system.

"Engineering Requirements - Prior to designing a full-scale
flushing operation,a series of field tests are necessary to
d e t e r m i n e the e f f i c i e n c y of water-extraction of
trichloroethene in soil. Samples of the soil should be
taken prior to and following testing in order to determine
extraction efficiency. The quantity of water required per
unit volume of soil necessary for acceptable decontamination
must be determined.

5-3
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Land requirements for soil washing would consist of the
contamination area, a collection trench surrounding the
area, and an area for tank storage of fresh and contaminated
water. Approval of soil flushing will depend on how
effectively the flushing water can be recovered for
treatment.

Contaminated flush water could either be sent to an off-site
treatment facility or treated via air stripping, controlled
trickling filters, or carbon adsorption. Such systems would
pose a significant additional expense and additional land
allocation. In the case of the latter two system, disposal
of some treatment system residuals would be required. While
no air emissions controls are necessary for soil washing,
such controls may be necessary for air stripping or
biological filtration of the flush water.

- Monitoring Requirements - Monitoring wells may need to be
installed below the treatment area to detect any migration
of contaminated flush water.

Environmental Limitations/Constraints - This alternative
creates a potential environmental liability in relation to
disposal of soil flushing solvent, especially if off-site
disposal is selected. There is also the potential for
widespread contamination of ground water, if flush water is
not completely collected.

- Cost Effectiveness - The cost-effectiveness of this
alternativeis expected to be less than that of the soil
drying bed. Operating expenses would increase if pilot
tests show that surfactants need -to be added to the flush
water for adequate removal of the TCE. Surface and ground
water control systems also would significantly increase
costs. On-site or off-site treatment of the flush water
also reduces the relative cost-effectiveness of this
alternative.

5.4 Alternative 4t In-vessel Air Stripping of Soil

This alternative involves the excavation and packing of
contaminated soil into a stripping tower or chamber where air is
forced through the soil to accelerate TCE volatilization. The
air is passed through emission control devices and discharged.

Technical Feasibility - The literature suggests that this
alternative is feasible for 100 percent removal of up to

5-4

RR300609



The ERM Group

429 ppm TCE in soil. Performance and required reaction time
would most likely be dependent on the content of moisture
and other volatiles in the soil, which are also effectively
removed by air stripping, as well as on the strength of the
TCE adsorption in the soil. It may be possible to use the
tower for pre-dried lagoon sludge or to adapt the tower for
the treatment of ground water, should the need arise.

Engineering Requirements - Pilot-scale testing would be
necessary to determine optimum design data, including the
degree to which the soil must be broken up to allow
efficient air stripping, the optimum feed rate, the optimum
air temperature and flow rate, the required size of the air
compressor, and the degree to which the soil can be
decontaminated. System design should include mechanisms to
automatically feed the soil into the tower, to move the soil
up through the tower, to provide heated air (if necessary),
and to store treated soil prior to final replacement on site.
If pilot tests support this alternative, the major
engineering challenges would probably be preventing clogging
in the air feed system and maintaining adequate separation
between soil masses as they move up through the tower.

Approval for the application of this alternative would
depend on the performance of pilot-scale systems and on the
inclusion of adequate air emission control devices in the
system design. Two possible air emission control
technologies are carbon adsorption and thermal oxidation.

Monitoring Requirements - Samples from treated soils and
from the area of soil removal would have to be analyzed to
confirm adequate decontamination of the affected area. The
air emission control system would have to be monitored for
performance.

Environmental Limitations/Constraints - There is potential
environmental1iabi1ityTfadequateair emission control
devices are not installed on the stripping tower. It may be
necessary to obtain storage containers for the contaminated
soil and a hazardous waste storage permit if a tower of
"practical s'ize cannot treat all of the soil within ninety
days.

Cost Effectiveness - The cost-effectiveness of this
alternative is expected to be greater than that of either
Alternatives 2., 3, 5, 6, and 7. However, its relative
cost-effectiveness may be reduced somewhat by the cost of
preliminary pilot testing. Use of carbon adsorption would
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add carbon purchase and disposal costs to the total cost of
the stripping system; thermal oxidation would add to the
energy and equipment costs.

5.5 Alternative 5t Soil Vacuuming

This alternative involves the installation of air wells into
areas of local contamination. A vacuum is placed on each of the
installed wells; ambient air is drawn through the soil, recovered
through the vacuum wells, and passed through emission control
devices. Volatilization of organics is accelerated through this
process.

- Technical Feasibility - This alternative is technically
feasible. However, if the soil contamination has spread
into the water-saturated, or vadose zone, contaminated
ground water must be purged from the soil prior to soil
vacuuming. Soil vacuuming is only feasible if operated in
conjunction with a ground water treatment system. If lagoon
sludge is also to be treated in this manner, its water
content must also be sufficiently reduced prior to treatment.
The effectiveness of TCE removal would probably not be
significantly affected by the strength of TCE adsorption on
the soil particles nor the presence of other volatile
contaminants due to the force of the vacuum.

Engineering Requirements - Land requirements for this
alternative wouldincludethe area of soil contamination,
plus an area occupied by a system to treat the air exiting
the vacuum system. The optimum depth of the vacuum wells
would depend on the practical capacity of the vacuum system.
Small-scale test plots should be operated to determine the
achievable rate of soil decontamination and the ability of
the system to treat the greatest depth of decontamination.
A separate treatment system, such as air stripping, would be
required for the treatment of any contaminated ground water.
Vacuum wells could also potentially be installed in the
lagoon for sludge treatment, if the sludge were first
adequately dried.

'Monitoring Requirements - Approval for this alternative
wouldrequiretheinclusion of some form of air emission
control, as well as ground water monitoring wells to detect
any downward migration of soil contaminants.

Environmental Limitations/Constraints - There is a potential
environmental liability in relation to air quality if proper
emission controls are not installed. Air and ground water
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protection systems discussed for Alternative 2 should also
be considered for Alternative 5. In addition, surface
run-off should be controlled to eliminate the potential for
the spread of decontamination.

Cost-Effectiveness - The cost of implementing this
alternativeis dependent on the extent of contamination.
For large areas of contamination, this alternative is not
cost-effective due to the large number of air wells needed
for adequate decontamination. Air emission, and surface and
ground water controls may reduce the cost-effectiveness of
this alternative.

5.6 Alternative 6; In-Vessel Microbial Degradation

This alternative involves the excavation and anaerobic digestion
of contaminated soils following placement in a bio-reactor.

Technical Feasibility - This method is reported to be
technically feasible. However, the rate of TCE degradation
would depend on the natural rate of microbial reaction, the
stability of the microbial population, and whether the
reaction vessel can be kept anaerobic and insulated from
cold temperatures'. Treatment performance will depend on the
residual TCE concentration determined to be acceptable, the
ability of the microbes to adapt to particular soil
c o n d i t i o n s , and the a m o u n t of toxic degradation
intermediates left in the soil following a reasonable
treatment period.

Engineering Requirements - This alternative requires the use
of a steel or concretereaction vessel. A pilot anaerobic
system should be installed on site and operated for the
collection of performance and full-scale design data.
Operation of the reactor would require water for soil
mixing, nutrients for biological growth, an oxygen sensor
for detecting aerobic conditions, and a sludge removal
mechanism.

Sufficient land would be required for the installation of
"the reactor, a soil-slurrying tank, a sludge dewatering
system, a filtered effluent holding tank, and an area for
either sludge drying or sludge storage prior to shipment off
site. Return of the treatment sludge to the decontaminated
site would depend on whether the sludge could be classified
as a non-hazardous waste. Approval for this treatment
alternative would depend on its demonstrated performance in
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the pilot test, and on plans to equip the tank with an air
emission control system.

Monitoring Requirements - The system should be monitored for
maintenance of anaerobic conditions, biological activity,
and hazardous constituents in the filtered sludge and
wastewater. The air emission control system should be
checked for performance.

Environmental Limitations/Constraints - A potential
environmental liability exists in relation to disposal of
microbial digestion sludge, whether on-site or off-site
disposal, is chosen. Emission control measures may also
need to be installed on the reactor to improve the quality
of air discharged from the tank.

Cost Effectiveness - This process has been reported to be
cost e f fect ive For greater than 5,000 cubic yards of
contaminated soil.

5.7 Alternative 7; In-Situ Microbial Degradation

This alternative involves microbial degradation occurring within
the soil column, without removing the soil from its area of
contamination.

- Technical Feasibility - This alternative is technically
feasible. It has been used successfully in degradation of
numerous petroleum constituents in soils. The performance
of In-Situ Degradation would depend on factors similar to
those discussed for In-Vessel Microbial Degradation
(Alternative 6). In addition, In-Situ Degradation would be
more susceptible to adverse wea'ther conditions, such as
freezing temperatures and wind evaporation.

Engineering Requirements - Due to the requirement to flood
the soil, the treatment site would have to be designed and
constructed with adequate controls on water movement.
System design would include grading to prevent rainfall

^run-on and run-off, installing a clay or synthetic barrier
under the treatment area to prevent contamination of ground
water, and providing a collection system to recover excess
water under the area. A secondary barrier may or may not
be required. As with In-Vessel Degradation, a small scale
pilot system should be operated to confirm performance and
provide design data for the full-scale system.

5-8
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Water should be reused by collection and reapplication on
the treatment area. Distribution of water would require the
use of pumps, spray equipment, and a tank for storage of
excess water. To enhance the rate of degradation, nutrient
solutions could be mixed in a slurry tank and applied
with the flood water.

Following treatment, it would be desirable to air-dry the
soil by turning it over with cultivation equipment.

The land area required for this alternative would include
the area of contamination, plus the area required to install
the water storage and slurry tanks. Approval for this
alternative would depend on the performance of the pilot
system and the proper design of flood water containment and
ground water monitoring systems.

- Environmental Limitations/Cons t ra i n t s - Since this
alternative requires flooding the soil t"o pr~ovide moisture
and anaerobic conditions, a potential environmental
liability exists in relation to ground water contamination.
Disposal of microbial sludge following degradation may also
create an environmental liability. Toxic intermediate
microbial 'products may create a greater environmental health
risk than the original TCE concentrations.

- Cost Effectiveness - This alternative is thought to be less
cost-effectivethan Alternatives 1, 2, 4 and 6 due to the
extensive engineering design and construction necessary to
create reducing conditions. However, it may prove to be
more cost-effective than Alternatives 3, 5, and 8.
Significant costs will be incurred for site restoration
following TCE degradation, and for off-site disposal
of microbial sludge (if required).

5.8 Alternative 8; Off-Site Disposal of Contaminated Soil

- Technical Feasibility - This is a feasible alternative since
there are secure landfills approved for the disposal of
contaminated soil, and for dewatered lagoon sludge (if
"necessary)."

Engineering Requirements - A minimal amount of engineering
effort would be required for this alternative. Earth-moving
equipment would be required to excavate the soil to below
the depth of contamination. If the contamination has
reached the ground water, pumping wells would be necessary
to remove the contaminated ground water from the soil prior
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to excavation. Either an on-site or off-site ground water
treatment system would be required. If necessary, lagoon
sludge could also be removed for disposal.

- Monitoring Requirements - The surface of the soil remaining
after excavationwould have to be sampled and tested to
confirm adequate decontamination.

Environmental Limitations/Constraints - This alternative
would not pose a risk to the local environment. However, it
does pose a potential environmental risk at the ultimate
disposal site if the operator of the off-site disposal site
is not ultimately able to properly contain or dispose of the
generator's waste. Therefore, this alternative carries
potential cleanup liabilities for the waste generator.

Cost Effectiveness - In the short term, this alternative may
be more cost-effective than alternative 3, 4, 5, 6, and 7,
depending on distance to the nearest off-site disposal
facility and their disposal fees. However, in the long
term, there is potential for significant costs in the
cleanup of an inadequately maintained off-site disposal
site.

5.9 Ranking of Alternatives

A ranking of the alternatives discussed is presented on Table
5-1. This ranking uses the following scoring system for
evaluating the alternatives based on the three criteria of
technical feasibility, environmental l i m i t a t i o n s and
constraints, and cost-effectiveness:

1. Preferred alternative
2. Acceptable alternative
3. Acceptable alternative, with limitations
4. Unacceptable alternative

The lowest total scores reflect the tentatively favored options.
It should be stressed that the ranking is the result of a
technical evaluation of qualitative information on the site,
literature review, and previous ERM experience in waste treatment
and management. Without the collection of additional
site-specific data and the performance of on-site pilot tests
(where applicable), a final determination of the best alternative
cannot be made. These additional investigations will also be
necessary to design the optimum treatment and/or disposal system
for the site.
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TABLE 5-1

NUMERICAL EVALUATION AND RANKING
OF ALTERNATIVES FOR TCE CLEANUP

Evaluation Criteria
Technical Environmental Cost

Alternatives Feasibility Limitations/Constraints Effectiveness Total

1 2 4 1 7

2 3 3 2 - 3 8 - 9

3 3 3 3 - 4 9-10

4 1 3 2 - 3 6 - 7

5 3 3 2 - 3 8 - 9

6 - 2 3 2-3 7-8

7 3 3 4 1 0

8 2 3 2 - 3 7 - 8

1 Preferred

2 Acceptable

3 Acceptable with limitations

4 Not acceptable
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Many questions remain which could affect this preliminary ranking.
One question is "What level of remedial action will be required
by regulatory agencies before they will proclaim that site
cleanup is complete and the environmental liability is removed?"
For instance, what standards (if any) will the agencies set for
the maximum allowable contaminant concentrations in the soil and
ground water following cleanup? What air emission standards will
they set and what emission control systems will they require
during treatment? Similarly, what ground water protection
systems will they require?

In addition, more data collection will be necessary to determine
the depth and area of contaminated soil and ground water, and to
determine the relative contaminant concentrations within the
contaminated area. The total quantities of soil and ground water
involved are very likely to change the preliminary ranking of the
remedial action alternatives suggested in Table 5-1. However,
this initial assessment will, help direct data collection and
subsequent evaluations.

5.10 Summary of the Evaluation of Conceptual Remedial Action
Alternatives

Within the limitations described above, the tentative ranking of
alternatives indicate's that the most favorable ones are likely to
be Alternatives 2, 3, 4, 5, 6, and 8. Alternative 2 offers
advantages of potential cost-effectiveness due to relatively
minimal engineering, following pilot tests, and a low potential
threat to ground water. However, this alternative would not be
applicable to the treatment of any contaminated ground water or
lagoon sludge. An advantage of Alternative 4 is that air
emission control systems have already been developed for a
similar application — air stripping of wastewater. In addition,
Alternative 4 would not pose a threat to ground water and could
be useful for the stripping of contaminated waters. A
disadvantage may be a more complex engineering design to allow
continuous soil processing.

While the feasibility of Alternative 5 may not be limited by the
chemical condition of the contaminated soil, it does require
initial removal of water from the area, would require a modified
a i r" col lee t i<3n and treatment system, and would not be
cost-effective for a large area of contamination. Alternative 6
offers the advantages of applicability to three types of wastes
(contaminated soil, lagoon sludge, and ground water), low threat
to ground water, and cost-effectiveness for larger contamination
volumes. However, it may involve additional biological sludge
disposal costs if the dewatered sludge cannot be directly
returned to the land. Alternative 8 is the most direct,
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short-term solution; but may be undesirable due to disposal costs
and future environmental liabilities. At this time, Alternatives
1, 3 and 7 do not appear viable for this site, although further
investigation of Alternative 7 is recommended.
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SECTION 6

CONCLUSIONS

ERM has conducted a Geologic, Hydrogeologic and Remedial
Engineering Assessment to determine the extent of the soil and
ground water contamination by organic solvents at the Ametek
Hunter Spring Division plant in Hatfield, Pennsylvania. Based
upon the data obtained during this investigation, the following
conclusions can be drawn relative to the extent of contamination
and site conditions.

6.1 Extent of Contamination

Soil contamination is known to exist to a depth of 3 to 4 feet in
four isolated areas on the Ametek site. The four known areas of
soil contamination are- as follows:

The TCE tank area to the southwest of the plant is known to
have TCE, PCE and toluene contamination to a depth of 3.5
feet.

The paint storage area (Location 22) to the south of the
plant is known to have TCE and Toluene contamination to a
depth of 4.0 feet.

- The disturbed ground bordering the tree line to the
southeast of the plant (Location 40) is known to have
trans-1,2 Dichloroet hene, TCE, and Toluene contamination to
a depth of 4.0 feet.

The east neutralizing lagoon (Location 49) located to the
southeast of the p l a n t is known to have Toluene

'contamination to a depth of 4.0 feet.

Water samples taken on 9 May 1986 from Wells 1 and 2 confirm
previous measurements of organic solvents in the ground water.
Well 1 is known to have 1,1 DCE, 1,1 DCA, 1,1,1-TCE, and TCE
contamination. Well 2 is known to have 1,1 DCE, 1,1,1-TCE, and
TCE contamination.

No detectable limits of volatile organic solvents exist at any
point in the stream running east of the plant.
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The ERM Group

6.2 Site Conditions

The following conclusions can be drawn from the Phase I
investigation:

The bedrock underlying the Ametek site is highly fractured
allowing ground water to be transmitted through the rock
relatively easily. Because of high specific gravities, TCE
and other halogenated hydrocarbons reaching the ground water
would tend to migrate downward into the aquifer through
these fractures.

The fault which traverses the Ametek site and continues to
the vicinity of the NPWA municipal well may provide a
possible pathway for ground water flow and contaminant
migration.

The soils present on the Ametek site are reported to contain
a very dense interval from about three to five feet below
the ground surface (fragipan). Where present, this fragipan
layer could possibly act as a confining layer, restricting
any soil contamination from moving down into the ground
water present in the bedrock.

Bedrock is relatively shallow across the site with depths of
12 feet encountered in plant wells and exposed bedrock near
the stream. Clays and other weathering products may fill
the joints and fractures near the bedrock surface and
possibly provide a semi-confining layer of low permeability
which could further restrict ground water and contaminant
movement vertically.

6.3 Preliminary Evaluation of Remediation Alternatives

A screening of treatment technologies has indicated the potential
viability of six alternatives for the remediation of soil and
other contamination on this site. These alternatives include
drying beds, soil vacuuming, soil washing, in-vessel air
stripping, in-situ microbial degradation, and in-vessel microbial
degradation. With the addition of a no action alternative, these
constitute seven on-site alternatives. An eighth alternative,
excavation and off-site disposal of soil at a permitted TSD
facility, was also considered.
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The ERM Group

The no action and soil w a s h i n g alternatives are not
considered viable for this site. However, the other five
alternatives warrant further investigation due to their
advantages in cost, demonstrated success in similar applications,
low threat to ground water, or potential application to other
contaminated media (e.g., lagoon sludge, ground water) on the
site. Additional data collection and evaluation are expected to
indicate which of these five alternatives is best suited for site
remediation.
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The ERM Group

SECTION 7

RECOMMENDATIONS

In order to resolve soil contamination data deficiencies and to
further define site ground water conditions, ERM recommends the
following Phase II workscope be undertaken:

Conduct a soil boring investigation to (1) define the
full vertical distribution of soil contaminants, (2)
provide further horizontal definition of the extent of
contamination, (3) establish the presence of the
fragipan (low premeability layer) in site subsoils
that is reported in the county soil survey, and (4)
determine the levels of heavy metals present (if any)
in the lagoon area.

- Install several monitoring well nests and obtain water
level measurements and samples to (1) determine
horizontal and vertical directions on site (2) define
the degree- of hydrologic interconnection between
shallow and deep ground water-bearing zones, (3)
qualitatively and quantitatively define the ground
water contamination on site, (4) define ground water
quality flowing both onto the site (upgradient/
background) and off of the site (downgradient), (5)
define permeabilities above and below the fragipan
layer in site soils and establish whether a perched
water condition exists above the fragipan which could
affect contaminate migration..

7-1

RR3QG622



The ERM Group

APPENDIX A

Laboratory Analyses
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î/<r. t4<s*
• —

Analysis
Requested

WowJl

')

-

Date/Time

b/b/tyi /Ŷ O
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ANALYSIS REPORT

Cancastfl-". Cabomioi K y
JNCORPDOATEp

Environ. Resources Management Date Reported 6/26/86
999 West Chester Pike Date Submitted 6/10/86
P. 0. Box 357 Discard Date 7/27/86
West Chester, PA 19380 Collected by C

Ametek Location 67 2.0-3.5 Grab Soil Sample P.O. 44901
Collected 06/09/86 (1030) by VFB Rel.

RESULT LIMIT OF
Purgables Method # 624 AS RECEIVED DETECTION LAB CODE
Acrolein N.D. ppm 2. 082400000N
Acrylonitrile N.D. ppm 2. 082500000N
2-Chloroethylvinyl ether N.D. ppm 0.2 082600000N
Chloromethane N.D. ppm 0.2 082700000N
Bromoraethane N.D. ppm 0.2 082800000N
Vinyl chloride N.D. ppm 0.2 082900000N
Chloroethane N.D. ppm 0.2 083000000N
Methylene chloride N.D. ppm 0.2 083100000N
1,1-Dichloroethene N.D. ppm 0.2 083200000N
1,1-Dichloroethane N.D. ppm 0.2 083300000N
trans-l,2-Dichloroethene N.D. ppm 0.2 083400000N
Chloroform N.D. ppm 0.2 083500000N
1,2-Dichloroethane N.D. ppm 0.2 083600000N
1,1,1-Trichloroethane N.D. ppm 0.2 083700000N
Carbon tetrachloride ' ' N.D. ppm 0.2 083800000N
")ichlorobromome thane N.D. ppm 0.2 083900000N
i,2-Dichloropropane N.D. ppm 0.2 084000000N
trans-l,3-Dichloropropene N.D. ppm 0.2 084100000N
Trichloroethene 10. ppm 0.2 084200000N
Benzene N.D. ppm 0.2 084300000N
cis-l,3-Dichloropropene N.D. ppm 0.2 084400000N
1,1,2-Trichloroethane N.D. ppm 0.2 084500000N
Dibromochloromethane N.D. ppm 0.2 084600000N
Bromoform N.D. ppm 0.2 084700000N
Tetrachloroethene 0.7 ppm 0.2 084800000N
1,1,2,2-Tetrachloroethane N.D. ppm 0.2 084900000N
Toluene N.D. ppm 0.2 085000000N
Chlorobenzene N.D. ppm 0.2 085100000N
Ethylbenzene N.D. ppm . 0.2 085200000N
Fluorotrichloromethane N.D. ppm 0.2 079000000N

2 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
Lancaster Laboratories, Inc.

anor'or Reviewed and Approved by:
_aoora:o^y Accreai'atior
Chen-ica' & 8ioio_<ca' 'le'ds o' nesting 4
mmnm -̂.̂  Nelson H. Risser B.A.

SEE REVERSE SIDE FOR EXPLANATION Group Leader - GC/MS
OF SYMBOLS AND ABBREVIATIONS

Merroe' An-efca-Courcil o' -̂ £3g?
\naeoeraer". Laocra:ones :nc AR3QQS25



ANALYSIS REPORT

Lancaster. Cabomlories
•;. - ' " INCORPORATED • •;. ...:.$>*.:-.• '••'
NEW HOLLAND PIKE, LANCASTER. P_Â l76&t

Environ. Resources Management Date Reported 6/26/86
999 West Chester Pike Date Submitted 6/10/86
P. 0. Box 357 Discard Date 7/27/86
West Chester, PA 19380 Collected by C

Ametek Location 69 2.0-3.5 Grab Soil Sample P.O. 44901
Collected 06/09/86 (1100) by VFB Rel.

RESULT LIMIT OF
Purgables Method # 624 AS RECEIVED DETECTION LAB CODE
Acrolein N.D. ppm 2. 082400000N
Acrylonitrile N.D. ppm 2. 082500000N
2-Chloroethylvinyl ether N.D. ppm 0.2 082600000N
Chloromethane N.D. ppm 0.2 082700000N
Bromomethane N.D. ppm 0.2 082800000N
Vinyl chloride N.D. ppm 0.2 082900000N
Chloroethane N.D. ppm 0.2 083000000N
Methylene chloride N.D. ppm 0.2 083100000N
1,1-Dichloroethene N.D. ppm 0.2 083200000N
1,1-Dichloroethane N.D. ppm 0.2 083300000N
trans-l,2-Dichloroethene N.D. ppm 0.2 083400000N
Chloroform N.D. ppm 0.2 083500000N
1,2-Dichloroethane N.D. ppm 0.2 083600000N
1,1,1-Trichloroethane N.D. ppm 0.2 083700000N
Carbon tetrachloride " ' N.D. ppm 0.2 083800000N
Nichlorobromomethane N.D. ppm 0.2 083900000N
.,2-Dichloropropane N.D. ppm 0.2 084000000N
trans-l,3-Dichloropropene N.D. ppm 0.2 084100000N
Trichloroethene 5.3 ppm 0.2 084200000N
Benzene N.D. ppm • 0.2 084300000N
cis-l,3-Dichloropropene N.D. ppm 0.2 084400000N
1,1,2-Trichloroethane N.D. ppm ' 0.2 084500000N
Dibromochlorome thane N..D. ppm 0.2 084600000N
Bromoform N.D. ppm 0.2 084700000N
Tetrachloroethene 1.6 ppm 0.2 084800000N
1,1,2,2-Tetrachloroethane N.D. ppm 0.2 084900000N
Toluene N.D. ppm 0.2 085000000N
Chlorobenzene N.D. ppm 0.2 085100000N
Ethylbenzene N.D. ppm 0.2 085200000N
Fluorotrichloromethane N.D. ppm 0.2 079000000N

2 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
Lancaster Laboratories, Inc.

TneAmencar Associate'or Reviewed and Approved by:
n & Biological rieras o' :es:mg Nelson H. Risser B.A.

SEE REVERSE SIDE FOR EXPLANATION Group Leader - GC/MS
OF SYMBOLS AND ABBREVIATIONS

Merroe' Amencar Council o'
Indeoenaer! LaDoratones Inc

AR3QQ626
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ANALYSIS REPORT

LancastefcCabomtories
INCORPORATED. •-••> ,-• ;• •,• .--,. •• ..:
DPfKE, LANCASTER: ̂PA. 17601

.-;'-. .:';•**•' ;> v :".-"•?.-i'v.^. •_:••--.. •-. • "/" • "/ • .•• -

Environ. Resources Management Date Reported 6/10/86
999 West Chester Pike Date Submitted 6/ 2/B6
P. 0. Box 357 Discard Date 7/11/86
West Chester, PA 19380 Collected by C

Ametek Paint Storage (22) 1.0'-4.0' Soil Sample P.O. 44901
Collected 05/30/86 (0920) by VFB Rel.

RESULT LIMIT OF
Purgables Method # 624 AS RECEIVED DETECTION LAB CODE
Acrolein N.D. ppm 5. 082400000!
Acrylonitrile N.D. ppm 5. 082500000
2-Chloroethylvinyl ether N.D. ppm 0.5 082600000
Chloromethane N.D. ppm 0.5 082700000
Bromomethane N.D. ppm 0.5 082800000
Vinyl chloride • N.D. ppm 0.5 082900000
Chloroethane N.D. ppm 0.5 083000000
Methylene chloride N.D. ppm 0.5 083100000
1>1-Dichloroethene N.D. ppm 0.5 083200000
1>1-Dichloroethane N.D. ppm 0.5 083300000
trans-1.2-Dichloroethene N.D. ppm 0.5 083400000
Chloroform N.D. ppm 0.5 083500000
1.2-Dichloroethane - N.D. ppm 0.5 083600000
IT 1.1-Trichloroethane N.D. ppm 0.5 083700000
Carbon tetrachloride N.D. ppm 0.5 083800000
Dichlorobromomethane N.D. ppm' 0.5 083900000
1.2-Dichloropropane N.D. ppm 0.5 084000000
trans-1»3-Dichloropropene N.D. ppm 0.5 084100000
Trichloroethene 3.1 ppm 0.5 084200000
Benzene N.D. ppm 0.5 084300000
cis-1»3-Dichloropropene N.D. ppm 0.5 084400000
Itl,2-Trichloroethane N.D. . ppm ' 0.5. 084500000
Dibromochloromethane N.D. ppm 0.5 084600000
Bromoform N.D. ppm 0.5 084700000
Tetrachloroethene N.D. ppm 0.5 084800000
ITIi2i2-Tetrachloroethane N.D. ppm 0.5 084900000
Toluene 15.7 ppm 0.5 085000000
Chlorobenzene N.D. ppm 0.5 085100000
Ethylbenzene N.D. ppm 0.5 085200000
Fluorotrichloromethane N.D. ppm 0.5 079000000

2 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

The America^ Associa:icr '<y . , , „ • _ • j. t. _iRespect -f ul ly Submitted
Lancaster Laboratories. Inc.

SEE REVERSE SIDE FOR EXPLANAT.ON
OF SYMBOLS AND ABBREVIATIONS

Nelson
Men-be' American Council o' ̂35;̂  B p O fi A f O Khnno I oaf

^^ ^ LBatindeoender: Laooraiones Inc B p O fi A f O Khnno
H M «J U U U C X^OUP



ANALYSIS REPORT

. Lancaster, Cabomtories
-,. - . ,i • -,*'INCORPORATED jv-; „ . „.. . . . . . . . . ,. . . . . . . .
!iî NBlv itoLLAJstô  '"••. •'-' -K..'"5?--; .?{

Environ. Resources Management Date Reported 6/10/86
999 West Chester Pike Date Submitted 6/ 2/86
P. 0. Box 357 Discard Date 7/11/86
West Chester, PA 19380 Collected by C

Ametek Paint Storage (21) 2.0'-3.5» Soil Sample P.O. 44901
Collected 05/30/86 (0950) by VFB Rel.

RESULT LIMIT OF
Purgables Method * 624 AS RECEIVED DETECTION LAB CODE
Acrolein N.D. ppm 2. 082400000
Acrylonitrile N.D. ppm 2. 082500000
2-Chloroethylvinyl ether N.D. ppm 0.2 082600000
Chloromethane N.D. ppm 0.2 08270000C
Bromomethane N.D. ppm 0.2 082800000
Vinyl chloride N.D. ppm 0.2 082900000
Chloroethane N.D. ppm 0.2 083000000
Methylene chloride N.D. ppm 0.2 08310000C
1,1-Dichloroethene N.D. ppm 0.2 083200000
1,1-Dichloroethane N.D. ppm 0.2 083300000
trans-1,2-Dichloroethene N.D. ppm 0.2 08340000C
Chloroform N.D. ppm 0.2 083500000
1,2-Dichloroethane - N.D. ppm 0.2 083600000
1.1,1-Trichloroethane N.D. ppm 0.2 083700000
Carbon tetrachloride N.D. ppm 0.2 083800000
Dichlorobromomethane N.D. ppm 0.2 083900000
1.2-Dichloropropane N.D. ppm 0.2 084000000
trans-1.3-Dichloropropene N.D. ppm 0.2 084100000
Trichloroethene N.D. ppm 0.2 084200000
Benzene N.D. ppm 0.2 084300000
cis-1,3-Dichloropropene N.D. ppm 0.2 084400000
1,1.2-Trichloroethane N.D. . ppm 0.2 084500000
Dibromochloromethane N.D. ppm 0.2 084600000
Bromoform N.D. ppm . 0.2 084700000
Tetrachloroethene N.D. ppm 0.2 084800000
1»1,2,2-Tetrachloroethane N.D. ppm 0.2 084900000'
Toluene N.D. ppm 0.2 085000000
Chlorobenzene N.D. ppm 0.2 085100000;
Ethylbenzene N.D. ppm 0.2 085200000!
Fluorotrichloromethane N.D. ppm 0.2 0790000001

2 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

The American Associanon for -
uaooraiory Accreditation .
Chemical & Biological'ieias ot testing Lancaster Le

Reviewjpa-and , , oved by:
SEE REVERSE SIDE FOR EXPLANATION A J] LHtL
OF SYMBOLS AND ABBREVIATIONS / / fls~*\,__ Nelson H./ Risser B.A.

American council o'̂ Ŝ S&ff mr\r\r*r\s-f\s* Group Leader - QC/MS
Indeoendent Laboratories. Inc H K tJ U U O Z S



ANALYSIS REPORT

Lancaster.Labom'lones
:• • .... .1NCORPORATEQ . ..... . -' •-
iNEW HOLL/VND PIKE, LANCASTER. PA^TGOT

Environ. Resources Management Date Reported 6/10/86
999 West Chester Pike Date Submitted 6/ 2/86
P. 0. Box 357 Discard Date 7/11/86
West Chester, PA 19380 Collected by C

Ametek Location 40 2.0»-4.0' Soil Sample P.O. 44901
Collected 05/30/86 (1030) by VFB Rel.

RESULT LIMIT OF
Purgables Method # 624 AS RECEIVED DETECTION LAB CODE
Acrolein N.D. ppm 2. 08240000'
Acrylonitrile N.D. ppm 2. 08250000*
2-Chloroethylvinyl ether N.D. ppm 0.2 08260000'
Chloromethane N.D. ppm 0.2 08270000'
Bromomethane N.D. ppm 0.2 08280000f
Vinyl chloride N.D. ppm 0.2 OS290000<
Chloroethane N.D. ppm 0.2 OB300000<
Methylene chloride N.D. ppm 0.2 08310000t
1,1-Dichloroethene N.D. ppm 0.2 08320000'
1,1-Dichloroethane N.D. ppm 0.2 OB330000i
trans-l,2-Dichloroethene 3.6 ppm 0.2 08340000̂
Chloroform N.D. ppm 0.2 08350000<
1,2-Dichloroethane - N.D. ppm 0.2 08360000(
1,1,1-Trichloroethane N.D. ppm 0.2 08370000'
Carbon tetrachloride N.D. ppm 0.2 08380000C
Dichlorobromomethane N.D. ppm 0.2 OS390000(
1,2-Dichloropropane N.D. ppm . 0.2 08400000C
trans-1,3-Dichloropropene N.D. ppm 0.2 08410000C
Trichloroethene 0.5 ppm 0.2 08420000C
Benzene N.D. ppm 0.2 08430000C
cis-1,3-Dichloropropene N.D. ppm 0.2 08440000C
1,1,2-Trichloroethane N.D. ppm 0.2 OB450000C
Bibromochloromethane N.D. ppm 0.2 08460000C
Bromoform N.D. ppm 0.2 08470000C
Tetrachloroethene N.D. ppm 0.2 08480000C
1,1,2,2-Tetrachloroethane N.D. . ppm 0.2 08490000C
Toluene 0.6 ppm 0.2 08500000C
Chlorobenzene N.D. ppm 0.2 08510000C
Ethylbenzene N.D. ppm 0.2 08520000C
Fluorotrichloromethane N.D. ppm 0.2 07900000C

2 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
Lancaster Laboratories, Inc.
R e v i a a d p r o v e d by:SEE REVERSE SIDE FOR EXPLANATION

OF SYMBOLS AND ABBREVIATIONS
Nelson H.

Arrencan Council of -'i-gS f?.»ni ID I OJ»ri»C> —indeoenoent ..aboratones me ̂-°̂  Q^OU Leader



> ANALYSIS REPORT

Caiicastfl'.'CabomtoriL's
Environ. Resources Management Date Reported 6/10/86
999 West Chester Pike Data Submitted 6/ 2/86
P. 0. Box 357 Discard Date 7/11/86
West Chester, PA 19380 Collected by C

Ametek Location 49 2.0'-4.0' Soil Sample P.O. 44901
Collected 05/30/86 (1115) by VFB Rel.

RESULT LIMIT OF
Purgables Method * 624 AS RECEIVED DETECTION LAB CODE
Acrolein N.D. ppm 2. 08240000C
Acrylonitrile N.D. ppm 2. 08250000C
2-Chloroethylvinyl ether N.D. ppm 0.2 08260000C
Chloromethane N.D. ppm 0.2 08270000C
Bromomethane N.D. ppm 0.2 08280000C
Vinyl chloride N.D. ppm 0.2 08290000C
Chloroethane N.D. ppm 0.2 08300000C
Methylene chloride N.D. ppm 0.2 08310000'.
1,1-Dichloroetnene N.D. ppm 0.2 OB320000C
1,1-Dichloroethane N.D. ppm 0.2 OS330000C
trans-1.2-Dichloroethene N.D. ppm 0.2 OB340000C
Chloroform N.D. ppm 0.2 08350000C
1,2-Dichloroethane - N.D. ppm 0.2 08360000C
1.1,1-Trichloroethane N.D. ppm 0,2 OB370000C
Carbon tetrachloride N.D. ppm 0.2 08380000C
Dichlorobromomethane N.D. ppm 0.2 0839000OC
1,2-Dichloropropane N.D. ppm 0.2 08400000C
trans-1,3-Dichloropropene N.D. ppm 0.2 08410000C
Trichloroethene N.D. ppm 0.2 08420000C
Benzene N.D. ppm - 0.2 08430000C
cis-1,3-Dichloropropene N.D. ppm 0.2 08440000C
1,1,2-Trichloroethane N.D. . ppm 0.2 OS450000C
Dibromochlororaethane N.D. ppm . 0.2 08460000C
Bromoform N.D. ppm 0.2 08470000C
Tetrachloroethene N.D. ppm 0.2 08480000C
1,1,2,2-Tetrachloroethane N.D. ppm 0.2 OB490000C
Toluene " 0.3 ppm _ 0.2 08500000C
Chlorobenzene N.D. ppm 0.2 08510000C
Ethylbenzene N.D. ppm 0.2 08520000C
Fluordtrichloromethane N.D. ppm 0.2 07900000C

2 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

The American Association-or Respectfully Submitted
Laboratory Accreditation * •*it,Biological'ieioso'testing Lancaster Laboratories, Inc.

Reviewe^Karid Approved by:
SEE REVERSE SIDE FOR EXPLANATION / I U@
OF SYMBOLS AND ABBREVIATIONS , ' L] U/̂ \ _ .__ Nelson^H/ /fusser B,A.

Member American council o' ̂̂ ^̂ ^ * D O n n r o t Group Leader - GC/MS
Inoeoendent Laboratories me ^^ 11 PI 1 I I I I *«. < IAR30063I
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in H^^0! /Î T̂ yC R.
/>/C/T ".£•''--'

«£/'tHi1 t

Sample
Description

*££
d

if

~

jQ L- i , . ,/n • r̂ ,;<. ft
R/

Sample
Type

*t>/t-

1 1

II

Relinquished By (Signature)

'/*

7̂ f\&$%£>
t

*

-

Sampling
Method

!£«
it

I/

Time

|030

nz<

17V,

Received By (Signature)

%Jf&jfĉ
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•"-..; ANALYSIS REPORT

Caiicasth'.Caboffllont's
. '.-. INCORPORATED . •-• • s . '
NEW HOLLAND PIKE. LANCASTER. PA 17601'

Environ. Resources Management Date Reported 5/30/86
999 West Chester Pike Date Submitted 5/15/86
P. 0. Box 357 Discard Date 6/30/86
West Chester, PA 19380 Collected by C

Ametek TCE Tank North Slab 6"-12" Grab Soil Sample P.O. 44901
Collected 05/14/86 (1030) by VB & AF Rel.

RESULT LIMIT OF
Purgables Method # 624 AS RECEIVED DETECTION LAB CODE
2-Chloroethylvinyl ether N.D. ppm 0.2 082600000N
Chloromethane N.D. ppm 0.2 082700000N
Bromomethane N.D. ppm 0.2 082800000N
Vinyl chloride N.D. ppm 0.2 082900000N
Chloroethane N.D. ppm 0.2 083000000N
Methylene chloride N.D. ppm 0.2 083100000N
1,1-Dichloroethene N.D. ppm 0.2 083200000N
1,1-Dichloroethane N.D. ppm 0.2 083300000N
trans-1,2-Dichloroethene N.D. ppm 0.2 083400000N
Chloroform N.D. ppm 0.2 083500000N
1,2-Dichloroethane N.D. ppm 0.2 083600000N
1,1,1-Trichloroethane N.D. ppm 0.2 083700000N
Carbon tetrachloride N.D. ppm 0.2 083800000N
Dichlorobromomethane N.D. ppm 0.2 083900000N
1,2-Dichloropropane - - • N.D. ppm 0.2 084000000N
•rans-1,3-Dichloropropene N.D. ppm 0.2 084100000N
richloroethene 1.5 ppm 0.2 084200000N
Benzene N.D. ppm 0.2 084300000N
cis-1,3-Dichloropropene N.D. ppm 0.2 084400000N
1,1,2-Trichloroethane N.D. ppm 0.2 084500000N
Dibromochloromethane N.D. ppm 0.2 084600000N
Bromoform N.D. ppm 0.2 084700000N
Tetrachloroethene N.D. ppm 0.2 084800000N
1,1,2,2-Tetrachloroethane N.D. ppm 0.2 084900000N
Toluene N.D. ppm 0.2 085000000N
Chlorobenzene N.D. ppm 0.2 085100000N
Ethylbenzene N.D. ppm 0.2 085200000N
Fluorotrichloromethane N.D. ppm 0.2 079000000N

2 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
Lancaster Laboratories, Inc.
Reviewed and Approved by:

Tne American Association 'or - -
..aOoratorv Accreaiianor
Chen-,caiSB.oiogca>'.e,aso' testing Nelson H. RiSSer B.A.

SEE REVERSE SIDE FOR EXPLANATION Gr°UP Leader ' GC/MS
OP SYMBOLS AND ABBREVIATIONS

Member Anenca"- Council 0'
Indeoencent _.aooratones me AR300&33



ANALYSIS REPORT

Cancasttir.Cabomtorit's
Environ. Resources Management Date Reported 5/30/86
999 West Chester Pike Date Submitted 5/15/86
P. 0. Box 357 Discard Date 6/30/86
West Chester, PA 19380 Collected by C

Ametek TCE Tank South Slab 6"-14" Grab Soil Sample P.O. 44901
Collected 05/14/86 (1125) by VB & AF Rel.

RESULT LIMIT OF
Purgables Method f 624 AS RECEIVED DETECTION LAB CODE
2-Chloroethylvinyl ether N.D. ppm 0.2 082600000N
Chloromethane N.D. ppm 0.2 082700000N
Bromomethane N.D. ppm 0.2 082800000N
Vinyl chloride N.D. ppm 0.2 082900000N
Chloroethane N.D. ppm 0.2 083000000N
Methylene chloride N.D. ppm 0.2 083100000N
1,1-Dichloroethene N.D. ppm 0.2 083200000N
1,1-Dichloroethane N.D. ppm 0.2 083300000N
trans-1,2-Dichloroethene N.D. ppm 0.2 083400000N
Chloroform N.D. ppm 0.2 083500000N
1,2-Dichloroethane N.D. ppm 0.2 083600000N
1,1,1-Trichloroethane N.D. ppm 0.2 083700000N
Carbon tetrachloride N.D. ppm 0.2 083800000N
Dichlorobromomethane N.D. ppm 0.2 083900000N
1,2-Dichlorop'ropane ' N.D. ppm 0.2 084000000N
:rans-l,3-Dichloropropene N.D. ppm 0.2 084100000N
i'richloroethene 9.5 ppm 0.2 084200000N
Benzene N.D. ppm 0.2 084300000N
cis-1,3-Dichloropropene N.D. ppm 0.2 084400000N
1,1,2-Trichloroethane N.D. ppm 0.2 084500000N
Dibromochloromethane N.D. ppm 0.2 084600000N
Bromoform N.D. ppm 0.2 084700000N
Tetrachloroethene N.D. ppm 0.2 084800000N
1,1,2,2-Tetrachloroethane N.D. ppm 0.2 084900000N
Toluene 0.3 ppm 0.2 085000000N
Chlorobenzene N.D. ppm 0.2 085100000N
Ethylbenzene N.D. ppm 0.2 085200000N
Fluorotrichloromethane N.D. ppm 0.2 079000000N

2 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
Lancaster Laboratories, Inc.

The American Association ta Reviewed and Approved by:
Laboratory Accredi'ation
Chemical 4 Biological 'leios o1 testing ,Nelson H. Risser B.A.

SEE REVERSE SIDE FOR EXPLANATION Group Leader • GC/Y"
OF SYMBOLS AND ABBREVIATIONS

Member American Council of
Inaeoenaeni Laboratories me AR3006314



REPORT

Cancaslek. Cabmtones
Environ. Resources Management Date Reported 5/30/86
999 West Chester Pike Date Submitted 5/15/86
P. 0. Box 357 Discard Date. 6/30/86
West Chester, PA 19380 Collected by C

Ametek Dead Grass Area 6"-12" Grab Soil Sample P.O. 44901
Collected 05/14/86 (1240) by VB & AF Rel.

RESULT LIMIT OF
Purgables Method # 624 AS RECEIVED DETECTION LAB CODE
2-Chloroethylvinyl ether N.D. ppm . 0.2 082600000N
Chloromethane N.D. ppm 0.2 082700000N
Bromomethane N.D. ppm 0.2 082800000N
Vinyl chloride N.D. ppm 0.2 082900000N
Chloroethane N.D. ppm 0.2 083000000N
Methylene chloride N.D. ppm 0.2 083100000N
1,1-Dichloroethene N.D. ppm 0.2 083200000N
1,1-Dichloroethane N.D. ppm 0.2 083300000N
trans-1,2-Dichloroethene N.D. ppm 0.2 083400000N
Chloroform N.D. ppm 0.2 083500000N
1,2-Dichloroethane N.D. ppm 0.2 083600000N
1,1,1-Trichloroethane N.D. ppm 0.2 083700000N
Carbon tetrachloride N.D. ppm 0.2 083800000N
Dichlorobromomethane N.D. ppm 0.2 083900000N
1,2-Dichloropropane - N.D. ppm 0.2 084000000N
rans-1,3-Dichloropropene N.D. ppm 0.2 084100000N
richloroethene 580. ppm 0.2 084200000N

rienzene N.D. ppm 0.2 084300000N
cis-1,3-Dichloropropene N.D. ppm 0.2 084400000N
1,1,2-Trichloroethane N.D. ppm 0.2 084500000N
Dibromochloromethane N.D. ppm 0.2 084600000N
Bromoform N.D. ppm 0.2 084700000N
Tetrachloroethene 0.3 ppm 0.2 084800000N
1,1,2,2-Tetrachloroethane N.D. ppm 0.2 084900000N
Toluene 0.4 ppm 0.2 085000000N
Chlorobenzene N.D. ppm 0.2 085100000N
Ethylbenzene N.D. ppm 0.2 085200000N
Fluorotrichloromethane N.D. ppm 0.2 079000000N

2 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
Lancaster Laboratories, Inc.
Reviewed and Approved by:

The American Association 'or
Laboratory Accreditation
Cr.em.cai & Biological 'leioso' testing NelSOn H. RiSSer B.A.

Group Leader - GC/MS
SEE REVERSE SIDE FOR EXPLANATION
OF SYMBOLS AND ABBREVIATIONS

Member America" Council o1
Indeoenaen: Laooratones, Inc AR300635



Chain Of CustodyRecord
Management, Inc.
999 West Chester Pike • west Chester, Pennsylvania 19382 s (215) 696-9110

Project No. / in. JSS//' U>'AJ>'̂ f̂  '7 / /U / SHMJ Mn I OP
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Sample
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Sample
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f /Relinquished Ê  (Signature) Received By (Signature) Date/Time /j Reason For Transfer

Copies: White - Sampler Yellow - Lab; Pink • Client; Gold - Rle
i

AR30Q&36



ANALYSIS REPORT
Lancaster. Cabomloni>c
Environ. Resources Management Date Reported 6/24/86
999 West Chester Pike Date Submitted 5/12/86
P. 0. Box 357 Discard Date 7/ 2/86
West Chester. PA 19380 Collected by C

Arnetek Upstream Property Line Qrab Surface Water P.O. 44-901
Collected 5/9/86 (0915) by VFB Rel.

RESULT LIMIT OF
ANALYSIS AS RECEIVED DETECTION LAB CODE
™YSIS 7.42 020000500 *
Chemical Oxygen Demand 27. mg/1 12. 4̂02200 *
Specific Conductance 530. umhos/cm 1. 8̂000700 *
Purgables Method tt 624 attached 052022000 *

2 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
. Lancaster Laboratories, Inc.

i & Biological'lews o'-es:mg RevlfiWSd and Approved byl

JMfPofet SEE REVERSE SIDE FOR EXPLANATION R.chard C Ent', pfW/VliwuV1 nc ovuB/ti o Atin ABBBewiA-rinuc KlCnarO U. tint...
.eade-

AR300637
:'Ŝt!OV- OF SYMBOLS AND ABBREVIATIONS
^

Member Amencar Council 0*
tndeoender! Laoora.ories tne

r̂ Kn±«K. Group Leade-



ANALYSIS REPORT

Lancaster. Cabomiories
. . . .

Environ. Resources Management Date Reported 6/24/86
999 West Chester Pike . Date Submitted 5/12/86
P. 0. Box 357 Discard Date 7/ 2/86
West Chester, PA 19380 Collected by C.

Ametek Upstream Property Line Grab Surface Water P.O. 44-901
Collected 5/9/86 (0915)- by VFB Rel.

RESULT LIMIT OF
Purgables Method tt 624 AS RECEIVED DETECTION LAB CODE
Acrolein N.D. ppb 100. 082400000N
Acrylonitrile N.D. ppb " 100. 082500000N
2-Chloroethylvinyl ether N.D. ppb 10. 082600000N
Chloromethane N.D. ppb 10. 082700000N
Bromomethane N.D. ppb 10. 082800000N
Vinyl chloride N.D. ppb 10. 082900000N
Chloroethane N.D. ppb 10. 083000000N
Methylene chloride N.D. ppb 10. OS3100000N
1.l-Dichloroethene N.D. ppb - 10. 083200000N
1,1-Dichloroethane N.D. ppb 10. 083300000N
trans-1,2-Dichloroethene N.D, ppb 10. 083400000N
Chloroform N.D. ppb . 10. OS3500000N
1,2-Dichloroethane N.D. ppb 10. OB3600000N
1.1,1-Trichloroethane - N.D. ppb : " 10. 083700000N
Carbon tetrachloride N.D. ppb ,. 10. . 083800000N
Bichlorobromomethane N.D. ppb 10. 083900000N
1,2-Dichloropropane N.D. ppb 10. 084000000N
trans-1»3-Dichloropropen» N.D. ppb 10. 084100000N
Trichloroethene N.D. ppb ' 10. OB4200000N
Benzene N.D. ppb 10. OS4300000N
cis-li3-Dichloropropene N.D. ppb 10. 084400000N
1,1,2-Trichloroethane N.D. ppb 10. 084500000N
Dibromochloromethane N.D. . ppb ' 10. 084600000N
Bromoform N.D. ppb 10. OS4700000N
Tetrachloroethene N.D. ppb " 10. 084800000N
1,1,2,2-Tetrachloroethane N.D. ppb ' 10. 084900000N
Toluene N.D. ppb .. 10. OS5000000N
Chlorobenzene N.D. ppb "' 10. 085100000N
Ethylfaenzene N.D. ppb 10. 083200000N
FluorotriChloromethane N.D. ppb 10. 079000000N

2 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

The American Associate Respectfully Submitted
LaooratoryAccreanaton ____ Lancaster Laboratories. Inc.
Chen-ica' & Biological 'ieias 3' testing _ . . .Reviewed")ain/<^_Approved by:

SEE REVERSE SIDE FOR EXPLANATION
OF SYMBOLS AND ABBREVIATIONS Nelson

__^ Group
Memoer American Council o' ̂'-——~'r'f~

————— ft R 300638'



ANALYSIS REPORT
____•

Lancaster. Cabomtot 'it's
-• .INCORPORATED ' '. . '• •; ";.,

JsiEW HOLLAND PIKE, LANCASTER. PA^ 17601 T

Environ. Resources Management Date Reported 6/24/86
999 West Chester Pike . Date Submitted 5/12/86
P. 0. Box 357 Discard Date 7/ 2/86
West Chester, PA 19380 Collected by C

Ametek Downstream Property Line Grab Surface Water P.O. 44-901
Collected 5/9/86 (1000) by VFB Rel.

RESULT LIMIT OF
ANALYSIS AS RECEIVED DETECTION LAB CODE
PH 7.78 020000500
Chemical Oxygen Demand N.D. mg/1 12. 023402200
Specific Conductance 469. umhos/cm 1. 028000700
Purgables Method * 624 attached '052022000

2 COPIES TO Environmental Resources Mgrnt. ATTN: David R. Blye

The American Association'to' Respectfully Submitted
-.aooratory Accreditationi & Biological tieras o'-estmg , Lancaster Laoar at or i BS» inc.

Reviewed arxjl Approved by:
SEE REVERSE SIDE FOR EXPLANATION ICL-Y ̂
OF SYMBOLS AND ABBREVIATIONS Richard C. Entz. B,A.

Group Leader. Organic Analysis
Indeoenoe"! Laoora.ones Inc



ANALYSIS REPORT

Lancaster. Cabomlorit 's
.NGORPDRATEO-. :-- ' ' --.• . :••>•
tfD PIKE, LANeASTBR.PA ̂7601;

Environ. Resources Management Date Reported 6/24/86
999 West Chester Pike Date Submitted 5/12/36
P. 0. Box 357 Discard Date 7/ 2/86
West Chester, PA 19380 Collected by C

Ametek Downstream Property Line Grab Surface Water P.O. 44-901
Collected 5/9/86 (1000) by VFB . Rel.

RESULT LIMIT OF
Purgables Method * 624 AS RECEIVED DETECTION LAB CODE
Acrolein N.D. ppb 100. OS2400000N
Acrylonitrile N.D. ppb 100. 082500000N
2-Chloroethylvinyl ether N.D. PPb 10. • 082600000N
Chloromethane N.D. ppb 10. 082700000N
Bromomethane N.D. ppb 10. 082800000N
Vinyl chloride N.D. ppb . 10. 082900000N
Chloroethane N.D. ppb 10. 083000000N
Methylene chloride N.D. ppb 10. 083100000N
1,1-Dichloroethene N.D. ppb 10. 083200000N
1,1-Dichloroethane N.D. ppb 10. 083300000N
trans-1,2-Dichloroethene N.D. ppb 10. 083400000N
Chloroform N.D. ppb 10. 083500000N
1,2-Dichloroethane N.D. ppb 10. 083600000N
1,1,1-Trichloroethane ' N.D. ppb 10. 083700000N
Carbon tetrachloride N.D. ppb . 10. 083800000N
Dichlorobromomethane N.D. ppb 10. 083900000N
1,2-Dichloropropane N.D. ppb 10. OS4000000N
trans~l,3-Dichloropropene N.D. ppb 10. 084100000N
Trichloroethene N.D. ppb 10. 084200000N
Benzene N.D. ppb 10. 084300000N
cis-l,3-Dichloropropene N.D. ppb 10. 084400000N
1,1,2-Trichloroethane N.D. ppb ' 10. 084500000N
Dibromochloromethane N.D. -ppb 10. OS4600000N
Bromoform N.D. ppb .- 10. 084700000N
Tetrachloroethene N.D. ppb 10. 084SOOOOON
1,1,2,2-Tetrachloroethane- N.D. ppb " 10. 084900000N
Toluene N.D. ppb 10. 083000000N
Chlorobenzene N.D. ppb 10. 085100000N
Ethylbenzene N.D. ppb 10. OS5200000N
Fluorotrichloromethane N.D. ppb 10. 079000COON

2 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

merican Association'or Respectfully Submitted
Lancaster Labor at or"-'
Reviewed ..and *

SEE REVERSE SIDE FOR EXPLANATION ' /,
OF SYMBOLS AND ABBREVIATIONS Nelson H.

Merroe- American Council o'-Ŝ T̂ . - - J3̂ 011? Leav ' "
inoeoenoer Laboratories Inc " £1 rf < t J fj C I f*\



ANALYSIS REPORt

Lancaster, Cabomlonc y
Environ. Resources Management Date Reported 6/24/86
999 West Chester Pike Date Submitted 5/12/86
P. 0. Box 357 Discard Date 7/ 2/86
West Chester, PA 19380 Collected by C

Ametek Downstream Former Sludge Lagoon Surface P.O. 44-901
Collected 5/9/86 (1030) by VFB Rel.
Water Sample

RESULT LIMIT OF
ANALYSIS AS RECEIVED DETECTION LAB CODE
pH 8.00 020000500
Chemical Oxygen Demand 15. mg/1 12. 023402200
Specific Conductance 469. umhos/cm 1. 028000700
Purgables Method # 624 attached 052022000

2 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

TheAme^canAssociation^ Respectfi _f Submitted
Lacorator-, Accreditation - ' ••al & Biological Mews o1 testing Lancaster Laboratories, Inc.

Revi£#*d-7and Approved by:
ON

OF SYMBOLS AND ABBREVIATIONS
SEE REVERSE SIDE FOR EXPLANATION f £ £

t ..aDoratones inc

Richard C. Entz. B.A.
Group Lea5ter.,0rganic Analysis



> ANALYSIS REPORT
.«-;

Lancaster. Cabomtont y
•„..• .".••.. tNCORPDRATEQ- . .-V" '.••,.
tN£W HOLtAND PIKE.TAKBE-ASTER.' PA-17601

Environ. Resources Management Date Reported 6/24/86
999 West Chester Pike Date Submitted 5/12/86
P. 0. Box 357 , Discard Date 7/ 2/86
West Chester, PA 19380 Collected by C

Ametek Downstream Former Sludge Lagoon Surface P.O. 44-901
Collected 5/9/86 (1030) by VFB Rel.
Water Sample

RESULT LIMIT OF
Purgables Method * 624 AS RECEIVED DETECTION LAB CODE
Acrolein N.D. ppb 100. OS2400000N
Acrylonitrile N.D. ppb 100. 082500000N
2-Chloroethylvinyl ether N.D. ppb 10. 082600000N
Chloromethane N.D. ppb 10. 082700000N
Bromomethane N.D. ppb 10. 082800000N
Vinyl chloride N.D. ppb 10. 082900000N
Chloroethane N.D. ppb 10. 083000000N
Methylene chloride N.D. ppb 10. 083100000N
1,1-Dichloroethene N.D. ppb 10. 083200000N
1,1-Dichloroethane N.D. ppb 10. 083300COON
trans-1,2-Dichloroethene N.D. ppb 10. 08340000CN
Chloroform N.D. ppb 10. 083500000N
1.2-Dichlor-oethane . . . N.D. ppb. 10. 083600000N
1,1,1-Trichloroethane N.D. ppb 10. 083700000N
Carbon tetrachloride N.D. ppb 10. 083800000N
Dichlorobromomethane N.D. ppb 10. 083900000N
1,2-Dichloropropane N.D. ppb 10. 084000000N
trans-1,3-Dichloropropene N.D. ppb 10. 084100000N
Trichloroethene N.D. ppb 10. 084200000N
Benzene N.D. ppb 10. 084300000N
cis-l,3-Dichloropropene N.D. ppb 10. 084400000N
1,1,2-Trichlorcethane N.D. ppb 10. 084500000N
Dibromochloromethane N.D. ppb 10. OS4600000N
Bromoform N.D. ppb - 10. 084700000N
Tetrachloroethene N.D. ppb 10. 084800000N
1,1,2,2-Tetrachloroethane N.D. ppb .10. 084900000N
Toluene " N.D. ppb - 10. 083000000N
Chlorobenzene N.D. ppb 10. 085100000N
Ethyibenzene N.D. ppb 10. 085200000N
Fluorot-richloromethaoe N.D. ppb 10. . 079000000N

2 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
''̂"•g Lancaster Laboratories, Inc.

Reviewc3r,and Approved by:
SEE REVERSE SIDE FOR EXPLANATION fjlyb
OF SYMBOLS AND ABBREVIATIONS ' I r[f~̂Nelson H. Risser B,A.

.'(.-•ŝsr- Group Leader - GC/MS
inoeoenaer" ..aooramnes me « , _ _ _ _ r



ANALYSIS REPORT

Lancaster.Laboratories
.'A~\: :-_-• ' ..INCORPORATED' ..— V. . ...-,:. .
LlMBMrHOLLAND PtKE, LANCASTER. FA >T76G*

Environ. Resources Management Date Reported 6/24/86
999 West Chester Pike Date Submitted 5/12/86
P. Q. Box 357 Discard Date 7/ 2/86
West Chester, PA 19380 Collected by C

Arnetek Trip Blank Water Sample P.O. 44-901
Rel.

RESULT LIMIT OF
Purgables Method # 624 AS RECEIVED DETECTION LAB CODE
Acroiein N.D. ppb 100. 082400000N
Acrylonitrile N.D. ppb 100. OS2500000N
2-Chlorcethylvinyl ether N.D. ppb 10. 082600000N
Chloromethane N.D. ppb 10. 082700000N
Brornomethane N.D. ppb 10. 082800000N
Vinyl chloride N.D. ppb 10. 082900000N
Chloroethane N.D. ppb 10. 083000000N
Methylene chloride N.D. ppb 10. 083100000N
1,1-Dichloroethene N.D. ppb 10. 083200000N
1,1-Dichloroethane N.D. ppb 10. 083300000N
trans-1,2-Dichloroethene N.D. ppb 10. 083400000IV4
Chloroform N.D. ppb 10. 083500000N
1,2-Dichlor.oethane . . N.D. ppb 10. 083600000N
1.1,1-Trichloroethane N.D. ppb 10. . 08370000CN
Carbon tetrachloride N.D. ppb . • 10. OB3800000N
Dichlorobromomethane • N.D. ppb 10. OS3900000N
1,2-Dichloropropane N.D. ppb -- 10. 084000000N
trans-l,3-Dichloropropene N.D. ppb 10. 084100000N
Trichloroethene N.D. ppb 10. 084200000N
Benzene N.D. ppb - - 10. 084300000N
cis-i, 3-Dichloropropene N.D. ppb - 10. 084400000N
1,1,2-Trichloroethane N.D. ppb ' 10. ' 084500000N
Dibromochloromethane N.D. " ppb 10. OB4600000N
Bromoform N.D. ppb . 10. OS4700000N
Tetrachloroethene N.D. ppb 10. 084800000N
1,1,2,2-Tetrachloroethane N.D. ppb ' 10. 084900000N
Toluene - N.D. ppb. 10. 085000000N
Chlorobenzene N.D. ppb 10. 083100000N
Ethylbenzene N.D. ppb 10. 085200000N
FluorotriChloromethane N.D. ppb 10. 079000000N

2 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

The A^encan Association -or Respectfully Submitted
Laboratory Accreditation. & Biological 'ieids o' testing Lancaster Labor at or i es » inc.

ReviewadV«ndApproved by:
SEE REVERSE SIDE FOR EXPLANATION
OF SYMBOLS AND ABBREVIATIONS „

Member American Council o'̂ '̂SSSp̂  M D On A T I ̂ COUP Leader - GC/MS
Indeoenaent ..adoratones me



ANALYSIS REPORT

. Lancaster. Caboratones
• INCORPORATED •'•':. " '. "• ' •

HOLLAfto PIKE. LANCASTER. PA 17601

Environ. Resources Management Date Reported 6/24/86
999 West Chester Pike Date Submitted 5/12/86
P. 0. Box 357 Discard Date 7/ 2/86
West Chester, PA 19380 , Collected by C

Ametek Well 1 Surface Water Sample P.O. 44-901
Collected 5/9/86 (1100) by VFB Rel.

RESULT LIMIT OF
ANALYSIS AS RECEIVED DETECTION LAB CODE
pH 7.88 020000500
Chemical Oxygen Demand N.D. mg/1 12. 023402200
Specific Conductance 629. umhos/cm 1. 028000700
Purgables Method * 624 attached 052022000

2 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

The American Assocatron ̂  Respectfully Submitted
Laooraiory Accreditation 'cnen-icai& Biological'.erase-testing Lancaster Laboratories, Inc.

Revj**we_d__.*nd Approved by:
SEE REVERSE SIDE FOR EXPLANATION L_£_S
OF SYMBOLS AND ABBREVIATES Ricfcrd^BltZ, B.A.

Arrenca-counc.io* ̂'̂^̂^ a n A r\ r\ ̂ i t Group Leader i Organic Analysis
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ANALYSIS REPORT

Cancaster. Caboratoi ~it y
v.' INCORPORATED ...I. " - .'-..•..-.'...'. . 7 .._.-.-.? . : * £ tf< "V̂ '-ii? V ̂

fOtLANDPIKE, LANC*.STER:PA .ITBBrt"'--'"--.-; ;-"-? • •J';-''Tf> •-: -v̂ ?̂*̂..̂!.̂̂

Environ. Resources Management Date Reported 6/24/86
999 West Chester Pike Date Submitted 5/12/86
P. 0. Box 357 Discard Date If 2/86
West Chester, PA 19380 Collected by C

Ametek Well 1 Surface Water Sample P.O. 44-901
Collected 5/9/86 (1100) by VFB Rel.

RESULT LIMIT OF
Purgables Method # 624 AS RECEIVED DETECTION LAB CODE
Acrolein N.D. ppb 100. 082400000N
Acrylonitrile N.D. ppb • 100. 08250000CN
2-Chlorcethylvinyl ether N.D. ppb. 10. 082600000N
Chloromethane N.D. ppb 10. OB2700000N
Bromomethane N.D. ppb 10. 082800000
Vinyl chloride N.D. ppb 10. 082900000
Chloroethane N.D. ppb '' 10. 083000000
Methylene chloride N.D. ppb " . 10. 083100000
1.1-Dichloroethene 60. ppb 10. 083200000
1,1-Dichloroethane . 60. ppb 10. 083300000
trans-1.2-Dichloroethene N.D. ppb 10. 083400000
Chloroform N.D. ppb 10. 083500000
1,2-Di.chloroethane N.D. ppb 10. 083600000
1,1,1-Trichloroethane " 440. ppb • 10. 083700000
Carbon tetrachloride N.D. PPb . 10. 083800000
Dichlorobromomethane N.D. ppb -- - ^Q^ 083900000
1,2-Dichloropropane N.D. ppb . 10. 084000000
trans-1,3-Dichloropropene N.D. ppb 10. 084100000
Trichloroethene 210. ppb 10. 084200000
Benzene N.D. ppb 10. 084300000
cis-l,3-Dichloropropene N.D. ppb. . 10. 084400000
1,1,2-Trichloroethane N.D. ppb 10. 084500000
Dibromochloromethane N.D. " ppb 10. 084600000
Bromoform N.D. ppb. - 10. 084700000
Tetrachloroethene N.D. ppb 10. 084800000
1,1,2,2-Tetrachloroethane N.D. ppb * 10. 084900000
Toluene - - N.D. ppb . 10. 083000000
Chlorobenzene N.D. ppb 10. 085100000
Ethylbenzene N.D. ppb 10. 085200000
Fluorotrichloromethane 40. ppb 10. 079000000

2 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
Lancaster Laboratories, Inc.
Reviews^amj Approved by:

SEE REVERSE SIDE FOR EXPLANATION / / lift)
OF SYMBOLS AND ABBREVIATIONS Nelson H. Rlî er B. A.

Group Leader - GC/MS
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ANALYSIS REPORT

Lancaster. Cabomtones
....-.•. . -. INCORPORATED ' •',. •..'.'.,.. ... v.-^
NEW HOLLAND PtKE. LANCASTER. .P/̂ 6̂Di

Environ. Resources Management Date Reported 6/24/86
999 West Chester Pike Date Submitted 5/12/86
P. 0. Box 357 Discard Date 7/ 2/86
West Chester, PA 193SO . Collected by C

Arnetek Well 2 Surface Water Sample P.O. 44-901
Collected 5/9/86 (1215) by VFB Rel.

RESULT LIMIT OF
ANALYSIS AS RECEIVED DETECTION LAB CODE
pH 7.65 020000500
Chemical Oxygen Demand N.D. mg/1 12. 023402200
Specific Conductance 477. umhos/cm 1. 028000700
Purgables Method # 624 attached 052022000
Acid Extractables attached 055214000
Base Neutrals attached 055326000
Base Neutrals (cont) attached 055400000
VOA SC/MS 15 Peak Lib. Search attached 089000000
BNA SC/MS 25 Peak Lib. Search attached 089300000

2 COPIES TO Environmental Resources Mgmt. ATTN: David R* Blye

The American Association'or Respectfully Submitted
Laoorator, Accreoitation . ' 'o"es:mg Lancaster Laboratories, Inc.

Approved by:
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OF SYMBOLS AND ABBREVIAT.ONS RicfCf CTlntZ, B, A.
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ANALYSIS REPORT

Lancaster,Cabomlones
.«",•£•. . : INCORPORATED . .
l|£425N£W HOLLAND PIKE, LANCASTER, PA 17601

Environ. Resources Management Date Reported 6/24/86
999 West Chester Pike Date Submitted 5/12/86
P. 0. Box 357 Discard Date 7/ 2/86
West Chester, PA 19380 Collected by C

Ametek Well 2 Surface Water Sample P.O. 44-901
Collected 5/9/86 U215) by VFB Rel.

RESULT LIMIT OF
Purgables Method # 624 AS RECEIVED DETECTION LAB CODE
Acrolein N.D. ppb 100. 082400000N
Acrylonitrile N.D. ppb 100. 082500000N
2-Chloroethylvinyl ether N.D. ppb 10. 082600000N
Chloromethane N.D. ppb 10. 082700000N
Bromomethane N.D. ppb 10. 082800000N
Vinyl chloride N.D. ppb . 10. 082900000N
Chloroethane N.D. ppb 10. 083000000N
Methylene chloride N.D. ppb 10. 083100000N
1,1-Dichloroethene 90. ppb 10. 083200000N
1,1-Dichloroethane N.D. ppb 10. 083300000N
trans-l,2-Dichloroethene N.D. ppb 10. 083400000N
Chloroform N.D. ppb 10. 083500000N
1,2-Dichlor.oethane . . . N.D. ppb 10. 0836000OON
1,1,1-Trichloroethane 640. ppb 10. 0837000OON
Carbon tetrachloride N.D. ppb • .- 10. 083800000N
Dichlorobromomethane N.D. ppb 10. 083900000N
1,2-Dichloropropane N.D. ppb: ' 10. OS4QOOOOON
trans-1,3-Dichloropropene N.D. ppb 10. 084100000N
Trichloroethene 160. ppb " 10. 084200000N
Benzene N.D. ppb 10. 084300000N
cis-1,3-Dichloropropene N.D. ppb 10. 084400000N
1,1,2-Trichloroethane N.D. ppb 10. 0845000OON
Dibromcchloromethane N.D. " ppb 10. 084600000N
Bromoform N.D. ppb 10. OS4700000N
Tetrachloroethene 20. ppb • • • 1Q> 084800000N
l,l,2,2-Tetrachloroethan@ N.D. ppb 10. 084900000N
Toluene N.D. ppb 10. 085000000N
Chlorobenzene N.D. ppb 10. 085100000N
Ethylbenzene N.D. ppb 10. 085200000N
Fluorotrichloromethane 180. ppb 10. 079000000N

The data indicated that no significant extraneous peaks were observed.

2 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

- ResP . - Emitted
'.eras o' testing Lancaster Laboratories, Inc.

Reviewed scud Approved by:/ ~SEE REVERSE SIDE FOR EXPLANATION
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America^ council oMgS^ Group Leader - GC/MS
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ANALYSIS REPORT
w

, Lancaster. Cabomtones
. - .„'. ••, INCORPORATED - . '" •"••-•

rtNEW HOLLAND PIKE, LANCASTER, PA 17601...

Environ. Resources Management Date Reported 6/24/86
999 West Chester Pike ' Date Submitted 5/12/86
P. 0. Box 357 Discard Date 7/ 2/86
West Chester, PA 19380 Collected by C

Ametek Well 2 Surface Water Sample P.O. 44-901
Collected 5/9/86 (1215) by VFB Rel.

RESULT LIMIT OF
Acid Extractables AS RECEIVED DETECTION LAB CODE
2-chlorophenol N.D. ppb 10. 064600000N
phenol N.D. ppb 10. 065500000N
2-nitrophenol N.D. ppb 10. 063100000N
2,4-dimethylphenol N.D. ppb 10. 064800000N
2,4-dichlorophenol N.D. ppb 10. 064700000N
4-chloro-3-methylphenol N.D. ppb 10. 065300000N
2,4,6-trichlorophenol N.D. ppb 10. 065600000N
2,4-dinitrophenol N.D. ppb 25. 065000000N
4-nitrophenol N.D. ppb 25. 065200000N
2-methyl-4,6-dinitrophenol N.D. ppb 10. 064900000N
pentachlorophenol N.D. ppb 10. 065400000N

The data indicated that nq significant extraneous peaks were observed.

2 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

The American Association -o- ReSpBCtfully Submitted
-.aooratory Accreditation . _i 'lews o' testing Lancaster Laboratories, inc.

SEE REVERSE SIDE FOR EXPLANATION ..
OF SYMBOLS AND ABBREVIATIONS M~i-nn & '&i&*~.~ oINeiaOD n. n laser Dt
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• ANALYSIS REPORT

Lancaster. Laboratories
, NCORPDRATED . . . . . .- .•_,-

'MEtô ULANCTFlKE. LANCASTER. PA 17601 '"••:••

Environ. Resources Management Date Reported 6/24/86
999 West Chester Pike Date Submitted 5/12/86
P. 0. Box 357 Discard Date 7/ 2/86
West Chester, PA 19380 Collected by C

Ametek Well 2 Surface Water Sample P.O. 44-901
Collected 5/9/36 (1215) by VFB Rel.

RESULT LIMIT OF
Base Neutrals AS RECEIVED DETECTION LAB CODE
N-nitrosodimethylamine N.D. ppb 10. 069700000N
bis (2-chloroethyl) ether N.D. ppb 10. 066700000N
1,3-dichlorobenzene N.D. ppb 10. 067700000N
1,4-dichlorobenzene N.D. ppb 10. 067800000N
1,2-dichlorobenzene N.D. ppb 10. 067600000N
bis <2-chloroisopropyl) ether N.D. ppb 10. 066800000N
hexachloroethane N.D. ppb 10. 069200000N
N-nitrosodi-n-propylamine N.D. ppb 10. 069800000N
nitrobenzene N.D. ppb 10. 069600000N
isophorone N.D. ppb 10. 069400000N
bis (2-chloroethoxy) methane N.D. ppb 10. 066600000N
1,2,4-trichlorobenzene N.D. ppb 10. 070200000N
naphthalene . . . N.D. ppb 10. 069500000N
hexachlorobutadiene N.D. ppb 10. 069000000N
hexachlorocyclopentadiene N.D. ppb . 10. 069100000N
2-chloronaphthalene N.D. ppb " 10. 067200000N
acenaphthylene N.D. ppb 10. 065800000N
dimethyl phthalate N.D. ppb . 10. 068100000N
2,6-dinitrotoluene N.D. ppb 10. 068400000N
acenaphthene N.D. ppb 10. 065700000N
2,4-dinitrotoluene N.D. ppb 10. 06S300000N
fluorene N.D. ppb 10. 068800000N
4-chlorophenyl phenyl ether N.D. ppb 10. 067300000N
diethyl phthalate N.D. ppb 10. 06800000ON
1,2-diphenylhydrazine N.D. ppb 10. 068600000N
N-nitrosodiphenylamine N.D. ppb 10. 069900000N
4-bromophenyl ptienyl ether N.D. ppb . 10. 067000000N
hexachlorobenzene N.D. ppb 10. 068900000N
phenanthrene N.D. ppb 10. 070000000N

2 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

American Association tor Respectfully Submitted
Laboratory Accreditationi. & siwogicai'«ias of testing . Lancaster Laboratories, Inc.

Reviewed aod Approved by:
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• ANALYSIS REPORT

Lancaster. Laboratories
V- '.- - -.-• .INCORPORATED , , - . '• -
.•.MEW HOLLANDPIKE. LANCASTER PA 176&1

Environ. Resources Management Date Reported 6/24/86
999 West Chester Pike Date Submitted 5/12/86
P. 0. Box 357 Discard Date 7/ 2/86
West Chester, PA 19380 Collected by C

Ametek Well 2 Surface Water Sample P.O. 44-901
Collected 5/9/86 (1215) by VFB Rel.

RESULT LIMIT OF
Base Neutrals (cont) AS RECEIVED DETECTION LAB CODE
anthracene N.D. ppb 10. 065900000r>
di-n-butyl phthalate N.D. ppb 10. 068200000!̂
fluoranthene N.D. ppb 10. 068700000f̂
pyrene N.D. ppb 10. 070100000N
benzidine N.D. ppb . 10. 066000000N
butyl benzyl phthalate N.D. ppb 10. 067100000f*
benzo (a) anthracene N.D. ppb 10. 066100000N
chrysene N.D. ppb 10. 067400000I1-
3,3'-dichlorobenzidine N.D. ppb 10. 067900000N
bis (2-ethylhexyl) phthalate N.D. ppb 10. 0669000OOf<
di-n-octyl phthalate N.D. ppb 10. 068500000h
benzo (b) fluoranthene N.D. ppb 10. 0663000001̂
benzo (K) fluoranthene N.D. ppb 10. 066500000N
benzo (a) pyrene . N.D. ppb 10. 066200000f\
indeno (1,2.3-cd) pyrene N.D. ppb 10. 069300000N
dibenzo (a,h) anthracene N.D. . ppb 10. 067500000N
benzo (ghi) perylene N.D. ppb 10. 066400000N

The data indicated that no significant extraneous peaks were observed.

2 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

The American Association'Or Respectfully Submitted
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The ERM Group
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The ERM Group

LIST OF TABLES

1 - Static Water Levels for Deep
Bedrock Aquifer Wells

2 - Soil Sampling Results

3 - Ground Water Sampling Results
October 1986

4 - Ground Water Sampling Results
August 1986

5 - Ground Water Sampling Results
Shallow Perched Water

LIST OF FIGURES

1 - Ametek Site Map
2 - Soil Borings and Monitoring Well Locations
3 '- Percolation Test Well Locations
4 - Magnetic Anomaly Map
5 - Water Table Configuration
6 - TCE Tank Area
7 - Paint Storage Area - Total VOA Results
8 - Wooded Area Behind Plant - Total VOA

Results
9 - Plant Building Wall in Vicinity of TCE

Tank Pad

ATTACHMENTS

A - Drilling Logs
B - Soil Sampling Results
C - Ground Water Quality Results
D - Chain of Custody Forms

A.R300655



The ERM Group

I. INTRODUCTION

ENVIRONMENTAL RESOURCES MANAGEMENT, INC. (ERM) performed a Phase
III soils and ground water investigation at the AMETEK/HUNTER
SPRING DIVISION site near Hatfield, Pennsylvania. The following
were the goals of this investigation:

Exploration of possible buried drums in the wooded area
behind the plant.

Further definition of the extent of contaminated soils in
the wooded area behind the plant.

- Confirmation of water quality data collected in Phase II.

Confirmation of ground water flow patterns defined in Phase
II.

Definition of the quality of the perched ground water.

Co-sampling program with North Penn Water Association for a
possible transaction of Ametek production wells to NPWA.

Development of a single economically feasible plan of ground
water and soil remediation.

II. "FIELD INVESTIGATION

Magnetic Anomaly Mapping

During the Phase I study, several half buried drums were observed
in the wooded area behind the plant (Figure 1). The ground in
this area is disturbed, suggesting the possibility of fully
buried drums in the sub-surface. To avoid the possibility of

AR3Q0656
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The ERM Group

TABLE 1

STATIC WATER LEVELS FOR DEEP BEDROCK AQUIFER WELLS

_______________10/1/86 _________
DEPTH TO WATER WATER LEVEL

WELL ID (Top of Casing) ELEVATION
(Feet) (Feet MSL)

AMETEK 17.34 335.76
WELL 1

AMETEK —— ——
WELL 2

MW-1 16.75 337.63

MW-2 21.93 333.41

MW-3 19.75 333.37

MW-4 13.92 340.45

MW-4D 13.35 340.42

MW-5 14.94 333.27

MW-6 17.93 - 331.70

MW-7 33.39 317.89

MW-8 9.90 352.87

MW-8D 10.29 352.83

MW-9 * 20.88 326.71

MW-9D 21.15 326.76

AR3QQ658



The ERM Group
auger. At the completion of each hole, the auger was pulled out
and the well was installed. Each well consisted of a two inch
diameter piece of PVC casing in which slots were cut in the
bottom two feet to act as a screen. An end cap was placed on the
bottom of the well to avoid the possibility of silting. A gravel
pack was added to a height of one foot above the screened
interval. This was followed by a one foot bentonite seal and
then a bentonite/cement grout mix to the surface. A cap was
placed on the top of each well for completion. Drilling logs are
presented in Appendix A.

The new wells were left for approximately four days before
development and sampling; however, upon the sampling date only
two wells had enough water in them to sample. These wells were
sampled for volatile organic compounds.

Co-Sampling Program

On 18 November 1986 the Ametek production wells one and two were
co-sampled with the North Penn Water Association. The samples
were analyzed for volatile organics and primary and secondary
drinking water parameters. The NPWA did an in-house analysis of
their samples. ERM sent their samples to Lancaster Laboratories
in Lancaster, Pennsylvania. The purpose'of this sampling program
was to determine ground water quality for the possible transfer
of the Ametek production wells to the NPWA. Both production
wells were to be sampled twice, however, due to a malfunction,
production well 2 was sampled only once. Well 1 was sampled
twice.

AR300659



The ERM Group
III. RESULTS AND DISCUSSION

Magnetic Anomaly Occurrence

Several areas of high metallic content (magnetic anomalies) were
detected in the wooded area behind the plant (Figure 4). Several
half-buried drums were found close to these areas, suggesting
that the high readings could be buried drums in the subsurface.
If this is the case, extreme care should be taken during the
excavation of this area to avoid rupturing a drum containing
contaminants.

Soil Quality Results

The results of the additional soil borings in the wooded area
revealed that the soil contamination does not extend south to the
creek which traverses the Ametek property (Figure 2). Volatile
organics were detected in only one soil sample (S-71), as shown
on Table 2. This sample had methiylene chloride present at 35 ppb.
Since no other traces of methylene chloride have been found at
the site and since this compound is a commonly used laboratory
solvent, ERM believes that the presence of this constituent in
the sample may be due to common laboratory contamination.
Analytical results can be found in Attachment B.

Confirmation of Water Quality Data

The results of the ground water sampling analysis confirm that no
contaminates app'ear to be migrating off the Ametek property. The
results of this second analysis are presented in Table 3. These
results can be compared to the results of the first sampling
analysis presented in Table 4. The volatile organic results are
relatively similar between the first and second round of ground
water sampling. Zinc was detected at 0.08 ppb (well below the
drinking water standard of 5 mg/1). Bis ( 2-ethylhexyl)phthalate
was alos detected at 40 ppb. Due to the low amount of thi-^

SR300660
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The ERM Group

TABLE 2

Soil Sampling Results
(Results given in ppb, dry weight basis)

September 25, 1986

Boring I.D. Sample Methylene Chloride Total VOCs*

B-70 S-70 ND 0
(2.01)

B-71 S-71 35 35
(2.5')

B-72 S-72 ND 0
(3.01)

B-73 S-73 ND 0
(1.5')

B-74 S-74 ND 0
(1.51 )

B-75 S-75 ND 0
(1.51)

AR300662
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The ERM Group
compound detected, ERM believes the presence of this compound may
be the result of laboratory contamination. Analytical results
can be found in Attachment C.

Ground Water Flow Pattern Confirmation

An effective cone of depression is still being maintained by the
plant production wells. The results of the water level data
taken on 1 October 1986 have been plotted on Figure 5 to confirm
this. The rate at which the wells are presently being pumped is
maintaining the cone of depression which is necessary to keep the
contaminates from migrating off-site.

Perched Ground Water Quality

Several different sampling points were analyzed to develop an
accurate picture of the perched ground water quality.
Unfortunately, only two of the newly installed shallow wells (S-l
and S-9) had enough water in them to sample. To get a more
complete lateral distribution of sampling points the deep
percolation test wells were sampled (PT-1D, PT-2D, and PT-3D).
It should be noted that the deep percolation test wells are less
than ten feet deep, however, in comparison to the shallow
percolation test wells, they are referred to as deep. The
results from a water sample previously taken from B-18 was also
examined (see Figures 2 and 3 for locations). The results of
these samples reveal that the shallow perched water is also
contaminated in the areas of the removed TCE tank, the paint
storage house an'd the wooded area behind the plant. Results are
presented in Table 5. It should be noted that Well S-9 has 20
ppb of TCE present in the water which could quite possibly
migrate into the creek immediately southwest of this location.
Vinyl chlodide was detected on the site for the first time at 20
ppb in PT-2D. It is a breakdown of TCE. Analytical results can
be found in Attachment C.

AR300665
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Co-Sampling Program

The results of the ERM co-sampling program with NPWA are
presented in Attachment C. Well 1 was sampled twice, first at
9:30 A.M. and then seventeen minutes later at 9:55 A.M. Well 2
was sampled only once at 10:35 A.M. The NPWA determiend the
smapling times. Analytical results can be found in Attachment C.

IV. REVISED FEASIBILITY PLAN FOR GROUND WATER AND SOIL
REMEDIATION

Refinements of Volume Estimates for Treatment

The amount of soil to be excavated was recalculated on the basis
of removal to 2 ppm and on the average depth to bedrock. Figures
6, 7, and 8 present the three areas of excavation. The following
.are the refinement of volume estimates for soil treatment:

Average Volume
Depth To Bedrock To Treat

Location ____(feet)______ (yd^)

TCE Tank Area 8.0 " 400

Paint Storage Area 5.5 50

Wooded Area 8.7 190
Behind Plant

The total amount of soil to be treated is 640 cubic yards.

In the area of the TCE tank, soil contamination near and beneath
the building will not be excavated because of the possibility of
potential damage to the building. A buffer zone of 2 to 4 f*~'
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FIGURE 6
TCE Tank Area
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FIGURE 7
Paint Storage Area
Total VOA Results
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will be left along the west wall of the building. A detailed
drawing of this wall as observed by ERM is presented in Figure 9
for future reference. There are no structural hazards in the two
remaining excavation areas.
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Engineering Evaluation

ERM began an engineering analysis of several on-site volatile
stripping technologies as they would best be applied to soil
remediation at the Ametek site. These technologies included
forced-air stripping of excavated soils in shallow piles (or
windrows), soil vacuuming in non-disturbed soil columns, and
passing excavated soils through a highway construction dirt
screen (oil screening). The purpose of the engineering analyses
were to develop the design of pilot-scale soil remediation
systems to predict the total length of time required to complete
remediation, to predict system performance, and to select a soil
cleanup goal based on a brief risk assessment at the site.

The engineering effort was subsequently replaced in favor of
focusing on the basic mechanics of soil drying in shallow beds as
it could be applied at the site as requested by Ametek.
Proceeding on Ametek's decision that time would not be a limiting
factor to a soil drying project, it was assumed that contaminated
soils could be dried in batches and in drying beds constructed on
existing paved areas at the site. Saturated soils would be
drained prior to drying bed construction. Berms and underdrain
systems would be constructed to control runon/runoff and collect
runoff water for treatment. This water could either be treated
on-site or sent to the sanitary sewer for treatment at the local
POTW.'

Upon discussing the relative time requirements, economics and
liabilities associated with soil drying beds and off-site
disposal of contaminated soils, Ametek and ERM agreed that
neither technology was acceptable. Further, it was agreed that
the soil screening technology appeared the most attractive in
terms of providing a more rapid, more complete, and lower risk
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soil remediation. ERM had recently completed a very successful
remediation of soils at another site having similar organic
volatiles contamination. ERM has consequently begun to assess
the actual economics and mechanics of setting up a soil screening
operation on site. Pre-drying saturated soils to a manageable
moisture content by forced hot air and the operation of the
highway screen in roofed unloading areas are being considered.
Hot air drying of soils could be accomplished in a temporary
enclosure or in a section of the unused plant on site.
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rupturing any of these drums during remediation, ERM conducted a
magnetic anomaly survey to identify any locations that had a high
metal content. This survey was carried out by constructing a
grid pattern across the wooded area and then passing a metal
detector over the pattern, plotting the areas of high metal
concentration on a map. The survey was conducted by an ERM
Geophysicist.

Soil Sampling

During the Phase II soil sampling program, many soil samples were
taken in the wooded area behind the plant, however, the area just
south of t h i s was i n a c c e s s i b l e to the d r i l l i n g rig.
Consequently, no samples were obtained in this area, leaving the
southern boundary of the contaminated soils undefined.

To further define the extent of this soil contamination, ERM
drilled six soil borings in the area utilizing a hand held power
auger during the Phase III Investigation (Figure 2). A small
pilot hole was first drilled to determine the depth to bedrock.
This was followed at the same location by a second hole which
stopped short of bedrock by about one foot. A shovel auger was
then placed down the hole to sample this one foot of soil. One
soil sample was retrieved from each hole. All samples were
collected in accordance with EPA guidelines and were sent to
Lancaster Laboratories in Lancaster, Pennsylvania for a volatile
organic analysis.

" Confirmation of Water Quality Data

The Phase II water quality results revealed that no contamination
appeared to be migrating off-site due to the absence of
contamination in all of the perimeter wells. ERM and AMETEK
jointly agreed that these results should be confirmed by a second
round of ground water samples. Ground water samples were
collected out of the twelve monitoring wells, the deep
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percolation test wells, and the two existing plant wells. These
well locations are shown on Figures 2 and 3. Prior to sample
collection, a minimum of three volumes of water were purged from
each of the wells with exception of the two active plant
production wells. The deep wells were purged with a 3-3/4 inch
diameter submersible pump. The shallow wells were bailed by hand
with bottom loading PVC bailers. The plant production wells were
run for one-half hour to clear the tap lines. Samples were then
collected directly from the tap of each well. Since the two
plant wells are active on a daily basis, there was no need to
purge a full three volumes from each well. After purging each
monitoring well, the ground water samples were obtained by using
a bottom loading PVC bailer dedicated to each well and
decontaminated prior to and after use. All the samples were
analyzed for volatile organics. Well MW-9D was analyzed for
priority pollutant, excluding pesticides and PCB's).

Ground Water Flow Pattern Confirmation

Since the complete plant shutdown in late September, 1986, the
plant production wells have been pumped continuously at normal
production rates to maintain the cone of depression and contain
the contaminate plume on site. A second round of water levels
were taken on 1 October, 1986, to confirm that this cone of
depression was being maintained (Table 1).

Shallow Monitoring Well Installation

The Phase II investigation defined the ground water quality in
the deep bedrock aquifer, but left the upper perched zone
undefined. To fill this data gap, ERM installed eight shallow
monitoring wells, designated as S-l through S-9 (Figure 2) during
the Phase III Investigation. It should be noted that S-5 was not
installed because bedrock was encountered at 1.7 feet below the
ground surface. The wells were installed by drilling down to the
top of bedrock utilizing a six inch O.D. diameter hollow stem

I.R300678
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EXECUTIVE SUMMARY

Environmental Resources Management, Inc. (ERM) performed a Phase
II Soils and Ground Water Investigation of contamination from
volatile organic compounds (VOCs) at the AMETEK/Hunter Spring
Division site near Hatfield, Pennsylvania. The goals of the
investigation were to determine the extent, both horizontally and
vertically, of areas of soil contamination that were identified
from the Phase I investigation by utilizing the data gathered
during Phase II.

To achieve these goals, ERM conducted 39 soil borings and
selected pre-screened soil samples for laboratory analysis;
installed 12 monitoring wells from which water level measurements
were made and samples were obtained for laboratory analysis; and
installed six additional shallow wells which were tested for
water percolation rates to determine the hydraulic conductivity
in the soil.

Conclusions

The conclusions from the Phase II investigation are:

o Significant soil contamination is known to exist down
to the top of the bedrock in three separate areas on
the Ametek site. The three known areas have been more
accurately defined, both vertically and horizontally,
in terms of extent of soil contamination. The three
areas are as follows, listed in decreasing order in
terms of magnitude of contamination:

TCE Tank Area to the southwest of the plant

The disturbed ground bordering the tree line of
the wooded area.

The Paint Storage Area to the southeast of the
plant

-o The soils are contaminated with 1,1-dichloroethene,
trans-1,2 dichloroethene, 1,1,1-trichloroethane,
trichloroethene, tetrachloroethene, toluene, and
ethlylbenzene. The highest total volatile organic
compound level was 22,919 ppm in Boring B-14 (TCE Tank
Pad).

o A fourth area of minor contamination (both in terms of
contaminant concentration and soil volume) from toluene
exists in the northeast corner of the former sludge
lagoons southeast of the plant.

&R300686
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Ground water contamination by organic solvents has been
found in samples from the plant production wells and
the monitoring wells in the central portion of the
Ametek site. Due to the active pumping of the Ametek
site production wells, this contamination is not
currently migrating off site. The ground water on site
is c o n t a m i n a t e d w i t h 1 , 1 - d i c h l o r o e t h e n e ,
1, 1-dichloro-ethane , trans-1,2 dichloroethene,
1 , 1 , 1 - t r i c h l o r o e t h a n e , t r i c h l o r o e t h e n e ,
t'etrachloroethene, toluene, and fluorotrichloromethane.
The highest total volatile organic compound level was
5790 ppb in Well MW-3 located southeast of the Paint
Storage Building. No contaminants were detected in any
of the site permiter wells.

Minor toluene contamination -present in Well MW-8 at the
north edge of the site is questionable. It is possible
that this minor contamination, if present, is
originating from off-site.

While a dense fragipan layer does exist in the soils
under the site, the layer does not significantly
restrict th-e flow of water vertically through the
soils.

The water table is formed by a perched layer of water
that is present within the soils on the top of the
bedrock throughout the site. The presence of this
perched water suggests that water is somewhat
restricted as it moves down into the deeper aquifer
present in the bedrock.

The upper and lower portions of the bedrock are
hydraulically interconnected and form one deeper
aquifer. Due to the active pumping of the Ametek Plant
site wells, the ground water flow is inward in a radial
pattern towards th.e center of the site. This is
currently preventing the contaminated ground water from
flowing off site.

The fault traversing the site is a conduit of high
permeability and significant ground water flow which
will also act as a major pathway for off-site migration
of contaminants, if not controlled by continuous
on-site pumping.

11 AR300687
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SECTION 1

INTRODUCTION

1.1 Background

The Ametek/Hunter Spring Division Plant in Hatfield,
Pennsylvania was built and began operations in 1962 (Figure 1-1).
Since that time, TCE has been used at the plant as a cleaning
solvent except for the period of 1975 to 1976 when
1,1,1-trichloroethane was used instead. Prior to 1975, TCE was
stored in drums. The exact location of the TCE drum storage is
uncertain, however, during a recent inspection of the plant
property some half-buried empty drums were observed in an area
behind the plant. After 1975, TCE was stored in a 1500-gallon
above ground tank. This tank was in use up Until June 1986 at
which time it was removed from the site. Figure 1-2 shows the
Ametek site.

A settling basin in the back of the plant received rinse water
from plating operations at one time in the past. Lagoons in the
same area were used to receive sludges (Figure 1-2). These
lagoons were closed in place with DER approval in 1974. The
waste discharge license was canceled at that time.

The plant has two production water wells (Wells 1 and 2). Well 1
is located in the gatehouse to the west of the plant (all
directions are in respect of true north). Well 2 is located to
the east of the plant. A third well (Well 3) is shown on plant
drawings just east of the abandoned farm and drive. No well was
found at this location. It is assumed that it has been filled in
since no other record of the well exists.

In 1979, North Penn Water Authority (NPWA) discovered traces of
volatile organic chemicals in 18 of its wells. These wells were
shut down and replacement water has been purchased from Keystone
Water- Company. It was projected that the water demand would most
likely exceed the capacity of the system by the summer of 1986.

1-1
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In a cooperative testing program, the two plant site wells (well
1 and well 2) were sampled in 1980 with the following results:

WELL 1 WELL 2

1,1,1-Trichloroethane 671 ppb 601 ppb

Trichloroethene (TCE) 15.7 ppb 281 ppb

Tetrachloroethene (PCE) <0.5 ppb 8.9 ppb

Subsequent samplings of the wells since that time have indicated
varying concentrations with the highest reading being 1900 ppb of
1,1,1- Trichloroethane (1,1,1-TCA) (Table 1-1).

A survey done by a N.P.W.R.A. (North Penn Water Resources
Association) representative with an Organic Vapor Meter (OVM)
over 12 of the plant's 87 acres indicated significant soil
contamination in the area of the TCE storage tank.

As a result of the contamination of its wells, North Penn
Water Authority has named Ametek/Hunter Spring Division, along
with 31 other companies, in a pending litigation. The water
company is currently asking for voluntary participation in a
cleanup program of 18 of its 56 wells.

The closest North Penn well is approximately a half-mile away in
an industrial pa'rk off Unionville Pike (Figure 1-3).

During May and June of 1986, ERM conducted a Geologic,
Hydrogeologic and Remedial Engineering Assessment (Phase I) to
determine the extent of the soil and ground water contamination
by organic solvents at the Ametek Hunter Spring Division plant in
Hatfield, Pennsylvania. Based upon the data obtained during the
Phase I investigation, the following conclusions were drawn
relative to the extent of contamination and site conditions.

Soil contamination existed to a depth of 3 to 4 feet in four
isolated areas on the site. The four known areas of soil
contamination were as follows:

The TCE Tank Area to the southwest of the plant has TCE,
PCE, and toluene contamination to a depth of at least 3.5
feet.

The Paint Storage Area to the southeast of the plant has TCE
and toluene contamination to a depth of at least 4.0 feet.

1-4
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TABLE 1-1
PLANT WELL

WATER SAMPLE ANALYSIS

WELL #1 WELL #2
Date 1,1,1-TCA TCE_____PCE 1,1,1-TCA TCE_____PCE

10/15/80 671. 15.7 <0.5 601. 281. 8.9

2/23/81 648. 294. 8.5 143.0 117. 8.7

6/17/81 251. 116. 3.3 311. 220. 19.1

10/14/81 472. 259. 7.4 75.2 370. .13.3

8/05/82 207. 144. 4.9 210. 245. 42.7

12/01/82 525. 265.5 12.0 136.0 187.0 25.9

2/11/83 - 522. ' 436." 11.8 468. 207. 6.1

6/02/83 818. 492. 13.4 477. 248. 16.3

10/06/83 137.0 3.1 <0.5 ——— —— ——

1/05/84 538.0 369. 10.3 769.0 478.0 29.4

3/08/84 632.0 325.0 8.0 -529.0 201.0 19.9

5/03/84 379.0 289.0 13.3 314.0 183.0 30.0

6/25/85 61.9 22.3 <0.5 1076. 384.0 28.5

8/16/35 198. 183. 5.3 ——— —— ——

10/02/85 59.7 26.9 <0.5 ——— ——— ——-

12/04/85 377. 297. 9.2 546. 329. 11.1

2/20/86 433.0 419.0 9.3 ——- —— ——

5/09/86 440. 210. <10.0 640. 160. 20.0

8/14/86 1900. 540. 30.0 1900. 570. 30.0

All values are reported in ppb.

1-5 AR300692
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- ., The disturbed ground bordering the tree line to the
southeast of the plant has trans-1,2 dichloroethene, TCE,
and toluene contamination to a depth of at least 4.'0 feet.

The north neutralizing lagoon located to the southeast of
the plant has toluene contamination to a depth of at least
4.0 feet.

Water samples taken on 9 May 1986 from Wells 1 and 2 confirmed
previous measurements of organic solvents in the ground water.
Well 1 has 1,1-dichloroethane (1,1 DCE), 1,1-dichloroethane (1,1
DCA), 1,1,1-TCA, and TCE contamination. Well 2 has 1,1 DCE,
1,1,1-TCE, and TCA contamination.

No detectable limits of volatile organic solvents exist at any
point in the stream running east of the plant.

The following conclusions were drawn from the Phase I invest-
igation:

The bedrock underlying the Ametek site is highly fractured
allowing ground water to be transmitted through the rock
relatively • easily. Because of high specific gravities, TCE
and other contaminants reaching the ground water would tend
to migrate downward into the aquifer through these
fractures.

- The fault which traverses the Ametek site and continues to
the vicinity of the N.P.W.A. municipal well may provide a
possible pathway for ground water flow and contaminant
migration.

- The soils present on the Ametek site are reported to contain
a very dense interval from about three to five feet below
the ground surface (fragipan). Where present, this fragipan
layer could possibly act as a confining layer, restricting
any soil contamination from moving down into the ground
water present in the bedrock.

'Bedrock is * rel atively shallow across the site with depths of
12 feet encountered in p l a n t wells. Clays and
other weathering products may fill the joints and fractures
near the bedrock surface and possibly provide a
semi-confining layer of low permeability which could further
restrict ground water and contaminant movement vertically.

A screening of treatment technologies indicated the potential
viability of six alternatives for the remediation of soil and
other contamination on this site. These alternatives included
drying beds, soil vacuuming, soil washing, in-vessel air

1-7
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stripping, in-situ microbial degradation, and in-vessel microbial
degradation. With the addition of a no action alternative, these
constitute seven on-site alternatives. An eighth alternative,
excavation and off-site disposal of soil at a permitted TSD
facility, was also considered.

The no action and soil washing alternatives were not viable for
this site. However, the other five alternatives warranted
further investigation due to their advantages in cost,
demonstrated success in similar applications, low threat to
ground water, or potential application to other contaminated
media (e.g., lagoon sludge, ground water-) on the site.
Additional data collection and evaluation were expected to
indicate which of these five alternatives would be best suited
for site remediation.

1.2 Objectives of the Phase II ERM Investigation

In order to resolve soil contamination data deficiencies and to
define site ground water conditions, ERM set forth the following
objectives to be undertaken in the Phase II soil and ground water
investigation: ' '

Conduct a soil boring investigation to (1) define the
vertical distribution of soil contaminants, (2)
provide further horizontal definition of the extent of
contamination, (3) establish the presence of the
fragipan (low permeability layer) in site subsoils
that is reported in the county soil survey.

Install several monitoring well nests and conduct a
ground water investigation to (1) define shallow and
deep flow directions on site (2) define the degree of
hydrologic interconnection between shallow and deep
ground water-bearing zones, (3) qualitatively and
quantitatively define the ground water contamination
on site, (4) define ground water quality flowing both
onto the site (upgradient background) and off of the
site '(downgradient), (5) define permeabilities above
and below the fragipan layer in site soils and
establish whether a perched water condition exists
above the fragipan which could affect contamination
migration.

1-8
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SECTION 2

REGIONAL GEOLOGY AND HYDROGEOLOGY

This section provides background information on the regional
geology and hydrogeology for Ametek/Hunter Spring Division and
for Montgomery County. The specific site conditions are
described in Section 4. The following references were used in
the preparation of this section.

Hall, G.M., 1973 "Ground Water in Southeastern
Pennsylvania", Topographic and Geologic Survey, Water
Resource Report 2, Commonwealth of Pennsylvania, Department
of Environmental Resources.

Longwill, S.M., Wood, C.R., 1965, "Ground Water Resources of
the Brunswick Formation in Montgomery and Berks Counties,
Pennsylvania", Topographic and Geologic Survey, Ground Water
Report W 22, Commonwealth of Pennsylvania, Department of
Internal Affairs.

- Newport, T.G., 1973, "Ground Water Resources of Montgomery
County, Pennsylvania", Topographic and Geologic Survey,
Water Resource Report 29, Commonwealth of Pennsylvania,
Department of Environmental Resources.

Smith, R.V., 1967, "Soil Survey of Montgomery County,
Pennsylvania", Pennsylvania Department of Agriculture, State
Soil and Water Conservation Commission.

Willard, B., Freedman, J., McLaughlin, "D.B., Ryan, D.J.,
Wherry, E.T., Peltier, L.C., Gault, H.R., 19 , "Geology and
Mineral Resources of Bucks County Pennsylvania", Topographic
"and Geolog*ic Survey, Bulletin C 9, Commonwealth of
Pennsylvania, Department of Internal Affairs.

•2.1 Physical Setting

The Ametek Site is located in the Northeastern portion of
Montgomery County, Pennsylvania (Figure 2-1). The county
occupies an area of approximately 491 square miles of undulating
plain consisting of low hills and ridges belonging to the
Piedmont province of the Appalachian Highlands physiographic
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division. The general drainage and slope of the land is to the
southeast into the Delaware River. The Schuykill River and it's
tributaries drain most of the western part of the county. The
eastern part of the county is drained by the Neshaminy,
Pennypack, and Tacony Creeks which flow directly into the
Delaware River (Newport, 1973).

2.2 Regional Geology

2.2.1 Bedrock

The bedrock formations within Montgomery County and more
specifically within the vicinity of of the Ametek site are
composed of rocks of the Triassic age. The rocks belong to the
Newark Group which have been divided, proceeding from oldest
sediments to youngest, into the Stockton, Lockatong, and
Brunswick formations. However, for the purpose of this
discussion, only the two youngest formations, the Lockatong and
the Brunswick, will be discussed as the Stockton Formation is
not present in the study area (Longwill, 1965).

In Montgomery -County the Lockatong Formation is generally a
continuous belt of medium to dark gray argillite interbedded with
thin beds of gray to black shale, siltstone, and marlstone. For
the most part, bedding in the formation is massive. The
Lockatong Formation contains a large percentage of analcime along
with dolomite, feldspar, and clay. Quartz is a very minor
constituent in the formation. Pyrite is scattered throughout the
formation and calcite is common, especially in joints and
fractures (Longwill, 1965).

The Brunswick Formation consists typically of reddish-brown
shale, mudstone, and siltstone. A few very thin beds of green
and brown shale are present. The formation consists mainly of
feldspar, illite, chlorite, quartz, and calcite. Some beds are
finely micaceous. Joints in the Brunswick formation are
generally tilled with calcite and quartz, less commonly they are
filled with barite and pyrite. Most of the Brunswick formation
is a-tough thick«-bedded red argillite interbedded with dark-grey
argillite of the Lockatong formation (Longwill, 1965).

The average dip of the beds in the Brunswick and Lockatong
formations is north-northwest at approximately 20°. Several
broad anticlines and synclines whose axes trend about N. 60° W,
are superimposed on this regional structural pattern (Longwill,
1965).
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Both the Brunswick and Lockatong formations have been displaced
by many relatively small faults. The largest fault in the study
area passes between Hatfield and Souderton in an east-west
direction and can be traced in both Bucks and Montgomery Counties.
It has an offset of about 3000 feet (Longwill, 1965).

Joint systems are well developed in many of the beds in the
Brunswick Formation. All the joints are nearly vertical and have
an average distance between joints of about 6 inches. The strike
of the joint sets appears to be independent of the dip and strike
of the beds (Longwill, 1965).

2.2.2 Soil Description

In the majority of Montgomery County, especially in the vicinity
of the Ametek site, the soils are moderately deep or deep and are
gently sloping. They are generally acidic and have moderately
slow internal drainage. The following soil series make up the
majority of the soils in the vicinity of the Ametek site (Smith,
1967) (Figure 2-2).

Bowmansville Series: Deep, poorly drained, gray or grayish-
brown silt loams or silty clay loams. These soils formed in
material washed from uplands underlain by shale, sandstone,
and diabase. They are nearly level or gently sloping and
occur along streams and waterways.

Chalfont -Series: Deep, somewhat poorly drained, nearly
level and gently sloping soils that are very silty
throughout. These soils are dark yellowish brown mottled
with gray. A thick layer of low permeability in the subsoil
impedes the downward movement of water.

- Doylestown Series: Deep, poorly drained, gray soils that
are nearly level or gently sloping and are silty. These
soils formed in windblown silt on low-lying flats, in
depressions and on smooth, broad uplands. Like the Chalfont
soils, they have a thick layer of low permeability in the
subsoil that impedes the downward movement of water.

Readington Series: Deep, moderately well drained silt loams
that are nearly level to moderately sloping. These soils
formed in materials weathered from shale, siltstone, and
sandstone. They are located on smooth to rolling uplands.
Their profile contains a firm subsoil that has grayish
mottles in the lower part.

Reaville Series: Deep moderately well drained,to somewhat
poorly drained, reddish shaly silt loam. These soils have a
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Figure 2-2
Soil Map of Ametek Study Area

EXPLANATION t '- ———
—~ • •-• Stream
— — - Property Line

Bp Bowmansville silt toam
Cf A Chalfont silt toam, 0 to 3 percent slopes
CfB2 Chatfont silt loam, 3 to 8 percent slopes, moderately eroded
DsA Doylestown silt toam, 0 to 3 percent stapes

0 250 500______100Q DsB2 Doylestown silt toam, 3 to 8 percent stapes, moderately eroded
^̂ ^̂ ••••C-̂ ^̂ ^̂ î ReB2 Readington silt toam, 3 to 8 percent stapes, moderately eroded
Scsî  in Foot RsB2 Reaville shaly silt loam, 3 to 8 percent stapes, moderately eroded
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poorly drained, reddish shaly silt loam. These soils have a
thin subsoil of low permeability that restricts the downward
movement of water. They formed in materials weathered from
shale and siltstone on level to rolling uplands.

2.3 Regional Hydrogeology

The Brunswick Formation is the main producer of groundwater in
Montgomery County. Although the primary permeability
(interconnected intergranular porespaces) in the Brunswick
Formation is very low, the secondary permeability is relatively
high with ground water moving through a network of vertical
joints that intersect at various angles throughout the formation.
Since some beds in the formation contain more joints than others,
well yields may be different for wells screened in different
beds. Surface water can percolate down through these joints
to recharge the aquifer. The Brunswick formation is generally a
reliable source of small to moderate supplies of ground water,
producing more than 100 gpm in many places (Newport, 1973).

The structure of the Lockatong Formation is very similar to that
of the Brunswick, differing only in the amount and spacing of the
joints." The Lockatong has fewer and more widely spaced joints
than does the Brunswick causing smaller amounts of water yield.
The maximum recorded amount of water pumped from a well in the
Lockatong formation is 40 gpm (Newport, 1973).

The water quality of ground water derived from the Brunswick
Formation can be expected to contain a moderate to large amount
of dissolved solids. The water has a medium hardness and meets
most of the U.S. Public Health Service Standards for mineral
content (Newport, 1973).

The water quality from the Lockatong formation is very similar
to the Brunswick differing only in a slightly lower hardness and
dissolved-solids content (Newport, 1973).
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SECTION 3

FIELD INVESTIGATION

3.1 Evaluation of Phase I Investigation

ERM reviewed the results of the Phase I investigative report in
relation to the apparent extent of soil contamination, ground
water flow direction and other factors which may influence the
extent of contamination on the site. After careful review of the
report, ERM objectively chose locations for the Phase II soil
borings, monitoring wells and percolation wells to resolve data
deficiencies pertaining to the extent of soil contamination and
site ground water conditions.

3.2 Soil Borings

3.2.1 Drilling

A total of 39 soil borings were drilled to further define the
horizontal and vertical extent of soil contamination (Figure
3-1). A mobile ASTM auger rig, utilizing six-inch hollow stem
augers (6.0 inch outside diameter, 3.0 inch inside diameter), was
used to drill the soil borings. Before drilling, all boring
locations were checked by an Ametek Representative to verify that
no underground structures or utilities- existed below the boring
locations. The soil borings varied in depth from 3.90 to 13.00
feet, depending on the depth to bedrock (Table 3-1). At the
completion of each boring, the open hole was covered with a steel
plate. This allowed a complete round of water levels to be
obtained at a later date. After a complete round of water levels
were taken, the borings were filled to the top with a cement and
bentonite grout mix. All boring locations were flagged and
numbered for later reference. The entire boring program was
observed and logged by an ERM Field Geologist. Boring logs are
presented in Appendix A.

•3.2.2 Sampling

A total of 158 soil samples were obtained from the soil borings
by means of a split spoon sampling device. The spoon is driven
into undisturbed soil and retrieved with a soil sample inside.

3-1

RR3007



a
H
O
Z

oa;
Q — .2 la J

O 03 W|
M S
EH CL,
< O H
> Hcd cu W
J O b-
U Ei — I

s
i o uro . H . o

2 <C
EL] U ' EL.
*J > 05 —
03 2 2 .D J
< M O W CO
H . M S

O H Q
2 < 2 H
M > D U
O_ Cd O Cd
O tJ OS h
.3.. u CJ >—

o
OH __

rn o (J '—

ia O OS uQ os is CL.
* Cn CO »-

Z
MQO;M
OCQ

EHw a
2 2

I M M Ii as i
I l O I
I r-l 03 |
I I I
H 2
Ou M

ro ro ro ro ro ro ro ro ro ro ro ro ro ro ro ro ro

oo i— i o

^rooco rfTi<Trroij'fN<Y.ro'atir)'ij<i-r.>— i i— i »-. I-HLntntn tn-ninLr>LninLnininLni.riini-ni.nLnin
ro ro ro m ro ro oo fo ro ro oo PO ro ro ro ro co ro ro

oooo moooooooooooooooomoomo otnroinooovor*'tNv-Oincri-.'.(— I<NOCT>

U
O
OiQ
Cd

cuo
£1

Q
2

Q
Ed

oovo<yicooooo>ivoooaNO>oovDv.c>v.o^3<ro 05>-H a

Di
O
CQ

i— I CN CO «* LnVDt^OOlTl^i— IrHrHrHi—li-HrH'— Ir-lfMvN
i i i i i i i i i i i i i i i i l i i i icaaan mffl<amcaai-amm.Q.amcacacaeacQ

&R300703



ta
H
O
2

Q Qca ca

E-i EHco a co o
22 22

I I
OS

Q O
CN O3
I

i i as
l I Q O
I I ro CD
I I I

EH 2 H 2a, M a, M

uo —2 a: jo a coM .a s
H 03

c— corocnroroovo v_Dotnir.«3tu".rv]in

_
roooro^t^rrororo

ro ro ro ro ro ro ro ro ro ro ro ro ro ro ro ro ro ro
I> Eti Edf
ta O Ed|

—» <J i J fci
Q EH la On H

< O
H Q H I
Z
O >•!
U OS— o

EH Ed
t-i -2 -CJ
I Ed < -^lro > z En
ca
•J H COmo < H< 2 > a H.
EH M ta Z Ed

OS J S Euo ta o —
CO OS
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The spoon is then dismantled to allow easy access to the soil
sample inside. Per ASTM standards, the spoon is 24 inches in
length and is driven with a 140 Ib. hammer with a drop of 30
inches. The resulting standardized blow counts recorded reflect
the density of the soil at different depths. Continuous split
spoon samples were taken, except where the ERM Field Geologist
felt it was unnecessary. Each sample was evenly split and placed
in two separate jars. One jar was used for an on-site OVM
(Organic Vapor Meter) Headspace Analysis and the other sample,
depending on the in-field OVM result, was sent to the lab for a
complete analysis of priority pollutant volatile organic
compounds. Each jar was sealed with teflon tape around the
threads and then electrical tape around the lid. A total of 54
soil samples were sent to the lab for analysis.

3.2.3 Decontamination

All equipment that was in contact with the soils from the test
borings, including drill rods, augers, sampling spoons, wrenches
and other tools were steam-cleaned prior to initiation of a new
soil boring. Steam cleaning was also conducted before any work
started on the site. The split spoons were decontaminated between
each sample using a water and Alconox® solution scrub and then a
final rinse with distilled water.

t

3.3 Monitoring Well Installation

3.3.1 Drilling

A total of 12 monitoring wells were installed to define the
ground water flow direction(s) and to-determine the extent of
ground water contamination (Figure 3-1). Air hammer drilling
methods were used to drill the wells. Three (3) deep wells were
installed ranging in depth from 122 to 398 feet. These wells
were designated as MW-4D, MW-8D, and MW-9D. Nine (9) shallow
wells were installed ranging in depth from 31 to 38 feet. These
wells were designated as MW-1, MW-2, MW-3, MW-4, MW-5, MW-6,
MW-7, MW-8, and MW-9. Table 3-2 presents a complete on-site well
inventory.

The deep wells were installed to monitor the deeper portions of
the aquifer. Each deep well borehole was advanced with an
eight inch diameter drill bit to a depth of about 40 feet. The
drill rods were then removed followed by the installation of 6
5/8" diameter steel casing. The casing was tremie grouted in
place with a bentonite/cement slurry to ground level. This
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allowed the surface water and shallow ground water to be sealed
off. The borehole was then advanced to its appropriate depth
inside the casing using a six-inch diameter drill bit. Once the
final depth was reached the hole was blown to clear out any
existing cuttings and to obtain an estimated water yield from
each well. The steel casing was then fitted with a cap and lock
(Figure 3-2).

The shallow wells were installed to monitor the upper portion of
the aquifer. The boreholes were advanced with a six-inch
diameter bit to an average depth of 35 feet. The hole was then
blown to clear out any existing cuttings and to get an estimate
of water yield. The drill rods were removed, followed by the
installation of 20 feet of 2-inch diameter threaded PVC screen
with an end plug. On top of this, approximately (depending on
well depth) 17 feet of 2-inch diameter threaded PVC casing with a
top cap was added. The PVC pipe was lowered to the bottom of the
hole and rested on the bottom. A sand pack was then added on the
outside of the screen from the bottom to ten feet below the
surface of the ground. A two-foot bentonite seal was added on
to.p of the sand pack followed by a b entoni te/cement slurry
grouted to ground level. A 6 5/8" diameter protective steel
casing -was installed-from a depth of 2 to 3 feet below ground
level to about 2 feet above ground level to cover the PVC well
stick-up. A hole was then drilled in the steel casing to allow
water to drain out of the casing stick-up. The steel casing was
then fitted with a cap and lock (Figure 3-3).

All the drilling locations were cleared with the utility
companies involved and with Ametek representatives before any
drilling procedures began. The entire monitoring well
installation program was observed and-logged by an ERM Field
Geologist. Well logs are presented in Appendix B.

3.3.2 Well Devel ppm e n t

Each monitoring well was developed for a minimum of one hour and
was continued after that as necessary until the water was clean
in appearance. This development period allowed any contaminants
result-ting from drilling to be cleared out of the well.

The deep wells were developed using a 3 3/4 inch diameter
submersible pump. The pump was lowered to the bottom of Wells
MW-4D and MW-8D, and lowered 250 feet down Well MW-9D. The water
was discharged onto the ground.

The shallow wells were developed by means of a an air lift system.
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Figure 3-2
Deep Bedrock Monitoring Well

Construction Schematic

Securely Set In Grout

6" Open Hole

Not to Scab
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Figure 3-3
Shallow Monitoring Well
Construction Schematic

Steel Cap With Padlock

^— .

_r
Cap —————————————— »-

2" PVC Casing ————
sch. 40 equiv.

10 Feet (T

1

.

2" PVP WHI Q/»rAAn

20 Slot Size

20F

8" DAB.M l_l««lj_.Bore Hole —————

Bottom Cap-— """"

*#

s!P*aSj— iiz
epical) S

f

\

••

^

jet j.-

,»

••«
#

1

.-•— -
•

f
I
t
Iy*.

l
'•.mm mm
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A one-inch diameter air hose was inserted to the bottom of each
well. A 150 P.S.I. Air Compressor pumped air through the air
hose and forced the water in the well to be blown out. The water
was discharged onto the ground.

3.3.3 S ampli ng

Ground water samples were collected out of the twelve newly
installed wells and out of the two existing plant wells. Prior
to sample collection, a minimum of three volumes of water were
purged from each of the wells with exception of the two active
plant production wells. The deep wells were purged with a 3 3/4
inch diameter submersible pump. The shallow wells were bailed by
hand with bottom loading PVC bailers. The plant production
wells were run for one half hour to clear the tap lines. Since
the two plant wells are active on a daily basis, there was no
need to purge a full three volumes from each well. After
purging each well , the ground water samples were obtained by use
of bottom loading PVC bailers dedicated to each well and
decontaminated prior to and after use.

3.4 Laboratory Analysis

All samples were sent to Lancaster Laboratories in Lancaster,
Pennsylvania for analysis. U.S. EPA accepted methods for sample
collection, preparation, preservation, storage, shipping, and
chain-of-custody were used to guarantee the representatives of
the samples.

The soil and water samples were analyzed for priority pollutant
volatile organic compounds.

3.5 Percolation Tests

Soils percolation tests (slug tests) were conducted to define the
permeability (hydraulic conductivity) and transmissi vi ty of the
soils in the contaminated area, both above and below the reported
fragi'pan (dense)'layer. Three pairs of shallow monitoring wells
were installed for this purpose with each pair consisting of a
well above and below the fragipan layer (Figure 3-4). The
shallower wells installed above and within the fragipan range in
•depth from three to four feet below the ground surface and are
designated as PT-1, PT-2, and PT-3. The deeper wells installed
in soil below the fragipan range in depth from seven to nine feet
below the ground surface and are designated as PT-1D, PT-2D, and
PT-3D.

3-10
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Figure 3-4
Percolation Test
Well Locations

Explanation

Percolation Test Well
Plant Well Location

____ Fence
—..__ Property Line
— - — Center Line of Road
""'"""" Railroad Tracks

Tree Line
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The construction of the percolation test wells were very similar
to the shallow bedrock monitoring wells, differing only in the
well screen and the protective casing. The well screen slots
were cut into the solid PVC casing allowing a one foot screened
interval on each well. An end plug was placed on the bottom of
the well and a cap on the top. No protective steel casing was
installed. Table 3-3 presents specifications for each perco-
lation test well.

After the installation of all of the percolation test wells, the
percolation tests were run using an environmental data logger,
which automatically records the change of water level within the
well being tested. This is accomplished by inserting a pressure
sensitive transducer just off the bottom of the well followed by
a measurement of the static water level in the well. The static
water level, along with other pertinent data, was entered into
the data logger. Distilled water was then added until the casing
was full to the top, at which time the data logger is activated
to start the test. The rate the water drops in the well, which
is indirectly measured and recorded on the data logger, reflects
the hydraulic conductivity and transmissivity of the soil at each
particular location.

3.6 Water Level Measurements

Depth to water measurements were taken from plant production Well
1 and the wells installed during this investigation on 8/11/86,
8/21/86 and 9/2/86 (Table 3-4). Plant production Well 2 was not
accessible for a depth to water measurement.

3.7 Elevation Survey

At the completion of the drilling, all the soil borings and
monitoring wells were surveyed for their vertical elevation in
relation to mean sea level. The soil borings were surveyed to
ground level and the monitoring wells were surveyed to the top of
their casings. The cement floor of the truck loading area in the
southeast corner of the plant was used as a benchmark. The
elevation of this area is noted as 351.00 feet above mean sea
level on plant drawings. All surveyed elevations were tied into
this elevation.
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SECTION 4

RESULTS AND DISCUSSION

4.1 Site Physical Setting

The Ametek site is located on the lower end of an undulating
plain. Topographic relief ranges from 340 to 400 feet above mean
sea level. About one third of the site's 87 acres are wooded to
the south and to the east. Most of the remaining land is active
farm land except for the land that is occupied by the plant
itself. A small stream runs through the site to the east of the
plant. The stream flows in a southerly direction with flow
volume gradually increasing across the site with the inflow of a
network of small rills that run throughout the wooded area. The
lowest p'art of the site is to the south and the highest is to the
northeast.

All of the Ametek manufacturing, storage, and testing facilities
were still active during the investigation. The most notable of
these structures is the main manufacturing plant which lies in
the northwest portion of the site. Other structures on site
include storage sheds, well houses and the foundations and rubble
of an abandoned farm located to the northeast of the plant. An
abandoned neutralizing lagoon also lies to the southeast of the
plant.

It should be noted that the NPWA well (number 15) is located in
an industrial park approximately one half mile southeast of the
plant. The location of this well appears on Figure 1-3 in
Section 1.

4.2 iSite Soil Characteristics

The typical soil on the Ametek site consists of a red clayey silt
which becomes mixed with a decomposed red shale as it nears the
•parent material (bedrock) which is a highly fractured red shale.
The soil changes in depth across the site, varying from four to
thirteen feet in thickness. The soils are deepest near the plant
and become thinner towards the paint storage area. Between the
Paint Storage Area and the stream the soils become thicker.

4-1
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Soils are absent in and along the stream, where outcrops of
bedrock can be observed.

In all three of the soil investigation areas (TCE Tank Area,
Paint Storage Area, wooded area behind plant), a relatively dense
fragipan layer was present. The layer ranged in depth from
approximately two to four feet below the ground surface and
varied in thickness from one to two feet. The split spoon
samples obtained from this layer appeared to have a higher clay
content and were more dense than the soils above and below.

The results of the percolation test revealed that the
hydraulic conductivity and transmissivity of the soil within the
fragipan and below are relatively similar, with the exception of
thePT-2/PT-2D nest. The deeper soils in PT-2D were less
conductive hydraul ically than those of the shallower soils. The
soils near the TCE storage area were the least conductive
followed by the soils in the vicinity of the paint storage
shed. The most conductive soils were in the area behind the
plant in the wooded area. It should be noted that this area had
large amounts of disturbed soil present. The results of the
soil percolation tests (slug tests) are presented in Section 3,
Table 3-4.CjGb\eVV) ' '

4.3 Site Geology

The structure of the bedrock beneath the Ametek site consists of
thick to thinly bedded shales and siltstones. The bedrock is
exposed in the small stream to the east .of the plant. The
outcrops in the stream reveal that the rock is highly fractured
with all fractures nearly vertical and intersecting at various
orientations.

The bedrock underlying the site consists of the Brunswick and
Lockatong Formations. Most of the site is underlain by the
Brunswick Formation with the exception of the northeast corner of
the site where the Lockatong formation has been faulted to the
surface (Figure 4-1). On the site, the Brunswick Formation
consists dominately of a reddish-brown shale which is interbedded
with" a dark grey shale thought to be interf ingerings of the
Lockatong Formation (Figures 4-2, 4-3, 4-4). The Lockatong
Formation found, on the site consists of a thin to thick-bedded,
very dense, dark grey shale and mudstone. Both these formations
•are highly fractured with the fractures filled with calcite.
Detailed drilling logs are presented in Appendix B.

The Chalfont fault passes through the site, traversing a course
that is nearly east - west with the upthrown side to the north

4-2
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(Figure 4-1). The vertical throw of the fault is estimated to be
about 3000 feet (Willard, 1959). Drag folding on the upthrown
(north) side of the fault indicate that some horizontal
displacement has occurred. The Ametek plant building and site
appear to be centered over the fault. Heavy fracturing in rocks
observed in the stream bed and during the drilling program is
probably a direct result of this fault.

4.4 Site Hydrogeology

The two types of bedrock on the Ametek site are very similar in
their water bearing characteristics. Although the Brunswick
Formation has a very small amount of interconnected pore space
within the rock itself, a significant amount of ground water
occurs in secondary openings such as joints and fractures. This
is also generally true for the Lockatong Formation. This
formation differs from the Brunswick in that the joints and
fractures are narrower and more widely spaced, restricting the
amount of ground water that can flow and be contained in the
formation.

The stream east of the plant drains most of the site. Two 24
inch storm conduits were built to drain the immediate area around
the plant and empty into the stream southeast of the plant. The
wooded area to the east of the plant is drained by sma.ll rills
which network the entire area. Wet ground observed in this area
is caused by a perched water table that seems to be underlying
the entire site. Based on water level observations in soil
borings as compared to water levels in nearby monitoring wells,
the water is perched on top of the bedrock and appears to be
independent of the deeper aquifer.

The monitoring wells installed during the Phase II investigation
revealed that one deeper aquifer exists below the Ametek site.
Therefore, two separate water-bearing zones are present on site:
a shallow water table which is perched on the bedrock surface and
a deeper bedrock aquifer.

The shallow perched layer of water is generally moving in direct
relation to site topographic grade. In the area of the plant,
ground water is flowing in an easterly direction toward the
stream which traverses the site (Figure 4-5). On the east side
of the stream, the small rills flowing in a westerly direction
towards the stream suggest that the flow of the shallow water
layer on this side of the site also follows topographic grade.
This shallow ground water configuration is confirmed by the
static water levels measured in the shallow percolation test
wells in conjunction with water levels in nearby soil borings.

4-7
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The monitoring wells show that the ground water flow in the deep
aquifer is inward toward the center of the site and is controlled
by the plant production wells. Based on topography, the regional-
flow direction should be to the south. Both of the plant
production wells are located very close to the Chalfont fault
trace and have very high water yields. As the wells pump, a
somewhat elongated cone of depression is created as water from
the highly permeable fault zone is removed. It should be noted
that the water production in plant Well 1 has been greatly
reduced due to a partial plant shutdown. Water elevation results
from 8/11/86 and 8/21/86 reflect this (Figure 4-6). Another
round of water elevations obtained on 9/2/86 allowed measurements
after the plant production wells were inactive for three days.
•The ground water configuration was still very similar to the
radial pattern, however, the cone of depression became more
elongated along the fault trace in an easterly direction,
suggesting that the NPWA municipal well could also be influencing
ground water flow along the fault (Figure 4-7).

Ametek's plant production Well 1 is located in the gate house in
the west corner of the site. This well is 400 feet deep and has
the pump intake set at 105 feet. The well produces about
105 G.P.M. Well 2 is located in a small pump house in .the
east corner of the site. This well was drilled to a depth of 395
feet and has the pump intake set at 226 feet. The well produces
about 190 G.P.M. Both of these wells were finished in the
Brunswick Formation and produce a greater volume of water than
the expected average yield (Brunswick formation average yield is
100 G.P.M.). Both these wells appear to have been purposely
drilled along the trace of the Chalfont Fault.

The shallow Phase II monitoring wells vary in water yield from
less than 1 gpm to about 4 gpm depending on the well location.
The shallow wells closest to the fault zone generally produced
more water. Two deep monitoring wells produced water yields of 3
and 10 gpm. The third deep monitoring well, MW-9D, produced 150
gpm due to its excessive depth (398 feet) and proximity to the
fault. Several voids were encountered while drilling this well
which were very productive water bearing zones. An approximate
water yield is given for each well in Section 3, Table 3-3.

4.5 Soil Sampling Survey

The initial results of the soil survey carried out with the OVM
on the split spoon samples outlined areas of soil contamination
from volatile organic compounds in the vicinities of the TCE Tank
Pad, the Paint Storage, and the wooded area behind the plant.
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The OVM readings obtained from soils in these areas ranged from 1
to >1000 ppm. A complete list of OVM results in relation to
sampling depth of each soil boring is presented in Table 4-1.
The split spoon samples that had relativley high OVM results were
sent to the laboratory for a further and more detailed analysis.
Laboratory results from the soil samples are presented in Table
4-2. Laboratory analysis can be found in Appendix C.

The soil samples analyzed by the laboratory generally matched the
pattern of soil contamination defined by the OVM results. Three
distinct areas of significant soil contamination have been
identified: the area around the TCE Tank Pad, the area behind
the Paint Storage Shed, and the area along the tree line
southeast of the plant. These areas are discussed below.

Area around the TCE Tank Pad - The highest concentrations in this
area were those of TCE, which range from 10 to 17,000 ppm.
This area also had a relatively high concentration of 1,1,1-TCA,
ranging from 0 to 5,700 ppm. Detectable amounts of 1,1-DCE,
trans-1,2-DCE, PCE and toluene were also found at this location.
Figures 4-8A through 4-8F present the locations and
concentrations of all soil analyses in the TCE Tank Pad Area.

Behind the Paint Storage Shed - The concentrations in this area
were relatively low. Again, TCE had the highest concentration,
ranging from 0 to 1.8 ppm. Trans-1,2 DCE and PCE were also found
to be present in lower concentrations. Figures 4-9A through 4-9D
present the locations and concentrations of all soil analyses in
the Paint Storage Area.

Southeast of the plant along the tree line of the wooded area -
This area's highest concentrations were those of TCE, ranging
from 0 to 50 ppm. Also present in lower concentrations were
1,1,1-TCA, PCE, toluene, ethylbenzene and fluorotrichloromethane.
Figures 4-10A through 4-10F present the locations and concentra-
tions of all soil analyses in this area.

A fourth area of minor contamination was identified from toluene
during the Phase I investigation at the northeast corner of the
lagoon area. The lagoon area was investigated further during
this phase of work by placing a monitoring well (MW-5) in its
center.

•A soil sample taken during Phase I from the former lagoon was
tested for TCE and other volatile organics at that time. This
sample was to be tested for heavy metals as part of Phase II.
After si: ;equent discussions with Ametek, it was mutually agreed
that the soil sample is probably backfill placed during lagoon
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OVA/SPLIT SPOON SAMPLING DATA

TABLE 4-1

SPLIT SPOON
SPLIT SAMPLING OVM

BORING SPOON INTERVAL READING
ID NUMBER (FEET) (PPM)

B-l SS-1 0-2.0 25
SS-2 2.0-4.0 350
SS-3 4.0-6.0 65
SS-4 6.0-8.0 30

B-2 SS-1 0-2.0 350
SS-2 2.0-4.0 400
SS-3 4.0-6.0 80
SS-4 6.0-8.0 80

B-3 SS-1 0-2.0 50
SS-2 2.0-4.0 400
SS-3 • 4.0-6.0 800
SS-4 6.0-7.5 >1000

B-4 SS-1 0-2.0 9
SS-2 2.0-4.0 80
SS-3 4.0-6.0 70
SS-4 6.0-7.0 200

B-5 SS-1 0-2.0 250
SS-2 2.0-4.0 - 200
SS-3 4.0-6.0 >1000
SS-4 6.0-8.0 550
SS-5 8.0-8.05 >1000

B-6 SS-1 0-2.0 20
SS-2 2.0-4.0 70
SS-3 4.0-6.0 350
SS-4 6.0-6.5 70

B-7 SS-1 0-2.0 >1000
SS-2 2.0-4.0 450
SS-3 4.0-6.0 550
SS-4 6.0-8.0 >1000

B-8 SS-1 0-2.0 2
SS-2 2.0-4.0 1
SS-3 4.0-6.0 6
SS-4 6.0-8.0 15
SS-5 8.0-8.9 40
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OVA/SPLIT SPOON SAMPLING DATA (CONT'D)

SPLIT SPOON
SPLIT SAMPLING OVM

BORING SPOON INTERVAL READING
ID NUMBER (FEET) (PPM)

B-9 SS-1 0-2.0 0
SS-2 2.0-4.0 0
SS-3 4.0-6.0 12
SS-4 6.0-8.0 115
SS-5 8.0-8.8 300

B-10 SS-1 0-2.0 0
SS-2 2.0-4.0 0
SS-3 • 4.0-6.0 0
SS-4 6.0-8.0 0
SS-5 8.0-10.0 0

B-ll SS-1 0-2.0 0
SS-2 2.0-4.0 1
SS-3 4.0-6.0 5
SS-4 - 6.0-8.0 0
SS-5 8.0-9.6 0

B-12 SS-1 0-2.0 " 1
'SS-2 2.0-4.0 30
SS-3 4.0-6.0 30
SS-4 6.0-6.7 4

B-13 SS-1 0-2.0 0
SS-2 2.0-4.0 - 1
SS-3 4.0-6.0 1
SS-4 7.0-8.2 1

B-14 SS-1 1.0-3.0 >1000
. SS-2 3.0-5.0 >1000

SS-3 5.0-7.0 >1000
SS-4 7.0-9.0 >1000
SS-5 9.0-9.6 >1000

B-15 SS-1 1.0-3.0 450
SS-2 3.0-5.0 600
SS-3 5.0-7.0 950
SS-4 7.0-9.0 300
SS-5 9.0-9.5 150

B-16 SS-1 0.5-2.5 450
SS-2 2.5-4.5 * >1000
SS-3 4.5-6.5 >1000
SS-4 6.5-8.5 >1000
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OVA/SPLIT SPOON SAMPLING DATA (CONT'D)

SPLIT SPOON
SPLIT SAMPLING OVM

BORING SPOON INTERVAL READING
ID NUMBER (FEET) (PPM)

B-17 SS-1 0-2.0 0
SS-2 2.0-4.0 0
SS-3 4.0-6.0 1

B-18 SS-1 0-2.0 1
SS-2 2.0-4.0 7
SS-3 4.0-6.0 25

B-19 SS-1 0-2.0 0
SS-2 2.0-4.0 0
SS-3 4.0-6.0 1
SS-4 6.0-7.2 6

B-20 SS-1 0-2.0 - 0
SS-2 2.0-4.0 0

B-21 SS-1 2.0-3.9 9

B-22 SS-1 0-2.0 200
SS-2 2.0-4.0 15
SS-3 4.0-5.5 80

B-23 SS-1 0-2.0 0
SS-2 2.0-4.0 0
SS-3 4.0-6.0 - 0
SS-4 6.0-7.6 0

B-24 SS-1 0-2.0 0
SS-2 2.0-4.0 0
SS-3 4.0-6.0 1
SS-4 6.0-7.8 1

B-25 ' SS-1 0-2.0 1
SS-2 2.0-4.0 5
SS-3 4.0-5.2 9

'B-26 SS-1 0-2.0 6
SS-2 2.0-4.0 6
SS-3 4.0-6.0 7
SS-4 6.0-8.0 20
SS-5 8.0-8.5 10

B-27 SS-1 0-2.0 0
SS-2 2.0-4.0 2
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OVA/SPLIT SPOON SAMPLING DATA (CONT'D.

SPLIT SPOON
SPLIT SAMPLING OVM

BORING SPOON INTERVAL READING
ID NUMBER (FEET) (PPM)

SS-3 4.0-6.0 0
SS-4 6.0-6.2 2

B-28 SS-1 0-2.0 0
SS-2 2.0-4.0 1
SS-3 4.0-6.0 1
SS-4 6.0-7.0 2

B-29 SS-1 0-2.0 0
SS-2 2.0-4.0 0
SS-3 4.0-6.0 0
SS-4 6.0-8.0 2
SS-5 8.0-10.0 0
SS-6 10.0-10.9 4

B-30 - SS-1 ' 0-2.0 0
SS-2 2.0-4.0 0
SS-3 4.0-6.0 5
SS-4 6.0-8.0 2
SS-5 8.0-10.0 1
SS-6 10.0-12.0 2
SS-7 12.0-13.0 0

B-31 SS-1 0-2.0 6
SS-2 2.0-4.0 - 4
SS-3 4.0-6.0 7
SS-4 6.0-8.0 20
SS-5 8.0-9.6 70

B-32 SS-1 0-2.0 >1000
SS-2 2.0-4.0 >1000
SS-3 4.0-6.0 850
SS-4 6.0-8.0 600
SS-5 8.0-10.0 500
SS-6 10.0-11.3 400

B-33 SS-1 0-2.0 8
SS-2 2.0-4.0 8
SS-3 4.0-6.0 25
SS-4 6.0-8.0 12
SS-5 8.0-8.5 8

B-34 SS-1 0-2.0 20
SS-2 2.0-4.0 60
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OVA/SPLIT SPOON SAMPLING DATA (CONT'D)

SPLIT SPOON
SPLIT SAMPLING OVM

BORING SPOON INTERVAL READING
ID NUMBER (FEET) (PPM)

SS-3 4.0-6.0 25
SS-4 6.0-8.0 5

B-35 SS-1 0-2.0 0
SS-2 2.0-4.0 0
SS-3 4.0-6.0 0

B-36 SS-1 0-2.0 30
SS-2 2.0-4.0 800
SS-3 4.0-6.0 300
SS-4 6.0-7.5 100

B-37 SS-1 0-2.0 1
SS-2 2.0-4.0 1
SS-3 6.0-8.0 15

B-38 SS-1 2.0-4.0 10
SS-2 6.0-8.0 45

B-39 SS-1 2.0-4.0 0
SS-2 6.0-8.0 20
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Figure 4-8A
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Figure 4-8B
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Figure 4-8D
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Figure 4-8E
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Figure 4-8 F
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Figure 4-9A
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ĵ . ?:po
_0HrTW-3 4'

6'
8'

ND
ND

'All Values In ppm
ND None Detected
NS No Sample Sent To Lab

——*- Fence

4-30 AR30Q7i*5



The ERM Group.

ND'

Figure 4-9B
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Figure 4-9 C
Paint Storage Area
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Figure 4-9D
Paint Storage Area
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V ŵ' \ĵ  \/ /̂' l̂* v '-ND ~ 'x '- A >v - x
EXPLANATION

MW-3

0B-SO Bonng Location

'LAB
0|-

'All Values In ppm
ND None Detected
NS No SamDie Sent To Lao

—^<———X— F pnce

4-33 RR3007U8



Thc ERM Group.

(/>
o ••= v>-l— J= G5

>u- -o *2

.2

S

ft.'R3007l»9



The ERM Group

X CD^ O C N J V . O C O 5 9 ..2

4-35 fl?300750



The ERM Group

4"36 AR30075



The ERM Group

5
°- «-o C

w
09 *09
mO !"•
O

i

AR300752



Thc ERM Group.

o.
UJ -

18
o «

«%- . . k \ g \ i 8fU°
S J rt | \ 1\ I . J•"• •a? I x « x I .̂FL o i

15
09 I X Ov 1 ^ w^o

n
.3
o

e « 1is*a 5 a.
L^ S ICr) m

Q § g «z § i i
gi 7^ I i l i i ~ ^ Z
x CD b CM v w i» ?9._2
UJ *- Z

_5I<
4-38 AR300753



The ERM Group

Q Q NO
22 2

I i I l I t

4-39 AR3007514



The ERM Group

closure and would not have been representative of the soil that
underlies the lagoon. Therefore/ the sample was not tested.

4.6 Ground Water Sampling Survey

Table 4-3 presents the laboratory analysis for the ground water
samples collected from the newly installed monitoring well
network and the two existing site wells. (Also see Figure 4-11.)
Based on the results from these well sample analyses, the
contamination in the ground water appears not to be migrating off
site. With the exception of Well MW-8, the water samples taken
from wells which lie along the perimeter of the site (MW-4,
MW-4D, MW-8, MW-8D, MW-9, and MW-9D) revealed that no detectable
amounts of volatile organics have reached the outer limits of the
site. The presence of toluene in Well MW-8 at a concentration of
10 ppb is presently considered insignificant since the limit of
detection for this constituent is also 10 ppb. Based on observed
ground water flow directions, it is possible that the toluene, if
present, is originating from an off-site source.

The water samples taken from the remaining wells, all located
within the perimeter wells, had elevated concentrations of
volatile organic contaminants. TCE was detected in all of these
wells with the concentrations ranging from 20 to 5,300 ppb.
1,1,1-TCA was detected in all these wells except MW-5, with
concentrations ranging from 80 to 2,300 ppb. PCE was detected in
Wells MW-3 and MW-5, Well 1, and Well 2 at concentrations ranging
from 30 to 90 ppb. In addition, 1,1-dichloroethane,
1,1-dichloroethene, and trans-1,2 dichloroethene were also
detected in several of these wells, although it should be noted
that these constituents are TCE breakdown products formed through
various processes of microbial degradation. Fluorotri-
chl oromethane was also present in some of these wells. This
compound is a constituent of most cooling agents found in air
conditioning systems and is also referred to as "refrigerant 11".
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SECTION 5

CONCLUSIONS AND RECOMMENDATIONS

5.1 Extent of Contamination

Significant soil contamination is known to exist down
to the top of the bedrock in three separate areas on
the Ametek site. The three known areas have been more
accurately defined, both vertically and horizontally,
in terms of extent of soil contamination. The three
areas are as follows, listed in decreasing order in
terms of magnitude of contamination:

TCE Tank Area to the southwest of the plant

- The disturbed ground bordering the tree line of
'the wooded area.

The Paint Storage Area to the south of the plant

The soils are contaminated with 1,1-dichloroethene,
trans-1,2 dichloroethene, 1,1,1-trichloroethane,
trichloroethene, tetrachloroethene, toluene, and
ethlylbenzene. The highest total" volatile organic
compound level was 22,919 ppm in Boring B-14 (TCE Tank
Pad>.

A fourth area of minor contamination (both in terms of
contaminant concentration and soil volume) from toluene
exists in the northeast corner of the former sludge
lagoons southeast of the plant.

Ground water contamination by organic solvents has been
found "in samples from the plant production wells and
the monitoring wells in the central portion of the
Ametek site. Due to the active pumping of the Ametek
site production wells, this contamination is not
currently migrating off site. The ground water on site
i s c o n t a m i n a t e d w i t h 1 , 1 - d i c h l o r o e t h e n e ,
1, 1-dichloro-ethane , trans-1,2 dichloroethene,
1 , 1 , 1 - t r i c h l o r o e t h a n e , t r i c h l o r o e t h e n e ,
tetrachloroethene, toluene, and fluorotrichloromethane.
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The highest total volatile organic compound level was
5790 ppb in Well MW-3 located southeast of the Paint
Storage Building. No contaminants were detected in any
of the site perimeter wells.

Minor toluene contamination present in Well MW-8 at the
north edge of the site is questionable because the
level reported is at the detection limit. It is
possible that this minor contamination, if present, is
originating from off-site.

5.2 Site Conditions

While a dense fragipan layer does exist in the soils
under the site, the layer does not significantly
restrict the flow of water vertically through the
soils.

The water table is formed by a perched layer of water
that is present within the soils on the top of the
bedrock throughout the site. The presence of this
perch'ed wa'ter suggests that water is somewhat
restricted as it moves down into the deeper aquifer
present in the bedrock.

The upper and lower portions of the bedrock are
hydraulically interconnected and form one deeper
aquifer. Due to the active pumping of the Ametek Plant
site wells, the ground water flow is inward in a radial
pattern towards the center of the site. This is
currently preventing the contaminated ground water from
flowing off site.

The fault traversing the site is a conduit of high
permeability and significant ground water flow which
will also act as a major pathway for off-site migration
of contaminants, if not controlled by continuous
on-site pumping.
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Environmental Resources Management Drilling Log
P^ Ametek HSD n__ Sketch Map

, „,„«„„ Hatfield, PA wn Nlimher 449-02
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Description/Soil Classification
(Color, Texture, Structures) • —

0-3.0' Red bnown silt, trace clay, trace decomposed
red shale, dry, slight odor

3.0-4.0' Brown grey silt, micacious, trace decomposed
red shale, dry, no odor

4.0-6.2' Red brown silt, little decomposed red shale,
dry, no odor

6.2-8.5' Red brown silt and decomposed red shale, damp,
no odor

Auger refusal at 8.5'

AR30076I
PageJ;__ofL



Environmental Resources Management Drilling Log
Amotek HSD Sketch MapPrr.jer.t AmeteK nSU Owner ...__._...
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4.5-8.8" Red brown silt, some decomposed red shale, dry,
no odor

Auger refusal at 8.8'
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Environmental Resources Management Drilling Log
»„,._,,. HCn Sketch Map
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Description/Soil Classification
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0-1.0' Red brown silt, trace clay, trace decomposed
red shale, dry, no odor

1.0-2.2' Brown grey silt, trace clay, trace decomposed
red shale, dry, no odor

2.2-3.5' Red brown silt, some decomposed red shale, dry,
no odor

3.5-4.0' Red brown clay, trace silt, moist, no odor

4.0-7.5' Auger refusal at 7.5'
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Environmental Resources Management Drilling Log
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Environmental Resources Management Drilling Log
Pmjerf Ametek HS.D n..,nor Sketch Map
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Well Numher ?T~1 Tntal Depth 3.58" Diameter 6.0"

353-84 ewel- Initial 9/1 hrc

Sr.rppn-n.fl 2'°" length i'0' Slot Sire '°20

racing- Dia -2.0" , Bngth 5.08' Typa PVC

Drilling rnmpany J-E- FrittS Drilling Methnri HSA ?T - Perk Test Well

Driller RaV Miller InnRVal F. BrittOn nate Drilled7-23-86
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-
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» s
Q. -0
E |
0. 2

Description/Soil Classification
(Color, Texture, Structures) —

0-2.5' Brown silt, mottled, dry, no odor

2.5-3.58' Red brown silt, sane decomposed red shale,
trace clay, dry, no odor

PT-1
Total Depth (TOC) 6.08'
Total Depth (TOG) 3.58'
Screen' 1.00'
Stick-up 2.50'
Inside Diameter 0.17'
Surface Elevation (TOG) 353.84'
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Environmental Resources Management Drilling Log

Project
Locatior
Well Nu

Surface
Screen :
Casing:

Drilling

Driller
"Zto
L̂

JZ
a
(U
C

0

-

5

-
-

10

-

Ametek BSD n..,nor Sketch Map

Hatfield, PA u,n M,,mher 449-02
Tiber B-5 Tntal Donth 8.05" Diameter 6.0"

Eievatio
Dia.

n 354-13 Water lev/el- Initial0̂  94-hrc 2.15

1 onnth Slot fiiye

pia. ,,,, 1 ennth Tune

Compar
Rav M

O)
3
o
Q.
2
O

-

-

-

-

-

-

yJ.E. Fritts Dri.iing Mê H HSA ° 6._3orinq only
Lller innRyVal F. Britton na,e Drii.eH7-23-86

We
ll

Co
ns
tr
uc
ti
on

Sa
mp
le

Nu
mb
er

SS-1

SS-2

SS-3

SS-4

SS-5

•

Description/Soil Classification
(Color, Texture, Structures) • — -

0-1.5' Brown silt, trace decomposed red shale, dry,
no odor

1.5-4.5' Brown silt, trace clay, mottled, damp, no odor

4.5-8.05' Red brown silt, some decomposed red shale, dry,
no odor

Auger refusal at 8.05'

1
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Environmental Resources Management Drilling Log
Air̂ t-Pk Hqn « Sketch MapProject. ,, .ttmeteK rou rvvner ,.,..,,,.,.—..,..„,,.,„

Location Hatfield, PA wn N,,mhpr_ 449-02
Well Mnmhpr B-6 Tnta| Depth 6.50' piarnptor 6.0"

es_,r.pr.e Plewatinn 354.68 Water 1 evel- Initial DTV ?4-hrc 0.90'

Srreen: Dia length Rlnt Sire

Notes
Prilling rnmpany J.E. FrittS Drilling Method _. HSA

priiier Rav Miller i ng Ry Val F. Britton nate DriiieH 7-23-86 Bor inn onlv
oou.
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o
C

0

-

_5

v •_

-

10

-

Olo_J
u

.3
O

-

.
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~
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SS-1

SS-2

SS-3

SS-4

•

Description/Soil Classification
(Color, Texture, Structures) • — -

0-3.0' Red brown silt, little clay, mottled, damp, no
odor

3.0-4.2' Red brown silt, trace clay, little decomposed
red shale, dry, no odor

4.2-6.5' Red brown silt, trace clay, little decomposed
red shale, mottled, damp

Auger refusal at 6.5'

Page-!—ofi.

AR300767



Environmental Resources Management Drilling Log
A ^ i r^v- Sketch Map

p̂ jert Ametek HSD Owner

| pra.tinn Hatfield, PA WO Nnmher AAQ-Q?

Well IMumher B~7 . Tnfal Depth 9.30' Dipmeror fi-O"

Surfar* El°"at"™ 354.74 Water 1 ewel- Initial Dry CM-hrc 2.61

Screen- pia length Slnt Si7e ,_„ ,„,.,._,„„,..,„

Notes
prilling r.nmpany J.E. FrittS Drilling Method HfiA

Driller RaV Mill er IngRyVal F. BrittOH Date Drilled 7-23-Rfi P̂ -̂jrn r>n1 .r
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SS-1
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SS-3

3S-4

•

Description/Soil Classification
(Color, Texture, Structures) • —

0-1.1' Gravel fill
1.1-2.7' Grey borwn silt, little clay, damp, no odor

2.7-5.0' Red brown silt, trace decomposed red shale,
dry, no odor

5.0-9.3' Red brown/grey silt and decomposed red shale,
dry, no odor

Auger refusal at 9.30'-

i
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Environmental Resources Management Drilling Log
Ampf-ek HSD Sketch Mapobject aneceK ttou O..,n(.r

lnrMnn Hatfield, PA (A/n M,,mher 449-02
Well M.lmher B~8 Total Depth 8 * 90 ' Diameter 6.0"

Surface Elevation, 35.3,'..:14 „ Water Level; Initial 3*10 , , ?4-hrs, ,2'55 -,
Srreen- Dia 1 ength Slot Sire , „

Drilling rnmpany J-E« FrittS Drilling Method HSA

Driiier Ray MiHer ,00RYVal F. Britton Date Drilled 7-25-86 Borina onlv
o
U-_
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D
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3S-2
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5S-4

3S-5

•

Description/Soil Classification
(Color, Texture. Structures)

0-3.0' Gravel fill, dry, no odor

3.0-5.8' Red brown silt, little clay, nettled,
saturated, no odor

5.8-8.9' Red brown silt and red decomposed shale,
saturated, no odor

Auger refusal at 8.90'
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Environmental Resources Management Drilling Log
AmfM-pk H^n Sketch MapProjert flmeteK Hbjj nwnar

lnratinn Hatfield, PA wn N1,,mhpr 449-02

Well Nnmhftr B~9 Total Depth 8.80' Diameter 6.0"

Surface Plev,ation 354.06 Water 1 evel Initial D^Y 94-hr.. 7.00'

Sr.reen- Dia length Slnt Si7P

Doling rompanv J.E. FrittS filing Method HSA ^^

Dniier ^y Miller , ̂  RyVal F. Britton nato nrlllpri 7-25-86 Borina onlv
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5S-5

•

Description/Soil Classification
(Color, Texture, Structures) -«-

0-5.0' Light brown/grey silt, mottled, no odor, dry

5.0-8.8' Red brown silt and decomposed red shale, dry,
no odor

Auger refusal at 8.8'

i
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Environmental Resources Management Drilling Log
D t Ametek USD _ Sketch Map
Projer.t Owner

l(Wtinn Hatfield, PA .A,n M,,mhe, 449-02

Wfill Number B~10 Total Depth 10.00' Diameter 6.0"

Surfarp F|o«f.ti«n •SS*'"' wat»r 1 »v«>i- IP"'?' '->ry 94-hrc 0.60'

Rrsreen: Dia length Slot Si7P_ „,.„„,,„, , „

Drilling rnmpsny J'E> FrlttS Drilling Method HSA

DriMer Ray Miller , __ Ry Val F. Bri tton nate Drilled 7-25-86 Borina onlv
S)
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•

Description/Soil Cfassification
(Color, Texture, Structures) - — .

0-4.5' Red brown silt, mottled, damp, no odor

4.5-9.0' Red brown silt, some decomposed red shale,
damp, no odor

-

9.0-10.0' Red brown decomposed shale, "dry, no odor

Auger refusal at 10.0'
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Environmental Resources Management Drilling

Project

Locatior

Well Nu

Surface
Screen:

Casing:

Drilling

Driller
oo>

-C
Q.OJ
C

0

_
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-

Ametek HSD Sketch Map
Owner

. Hatfield, PA __ M,,mhor 449-02

mhor _ Total Donth * Diameter

Elevatio
Dia

n 5 * Water leuel- Initial DrY 5<l-hrR 0.95

1 enoth Slot Si?e

Pifl .,, 1 onoth Tune

Compan
Ray M

Cl
3
o
are
O

-

; ;
-

.
-

.

-

„ J.E. Fritts nrinino Mo__ ' HSA

illec ,onR.Val F- Britton natanrillBH 7-25-86 Boring only

We
ll

Co
ns
tr
uc
ti
on

Sa
mp
le

Nu
mb
er

SS-1

SS-2

SS-3

SS-4

SS-5

•

Description/Soil Classification
(Color, Texture, Structures) • -»-

0-5.5" Red brown silt, trace clay, mottled, damp, no
odor

5.5-9.6' Red brown silt, some decomposed red shale,
damp, no odor

Auger refusal at 9.6'

Auger -refusal at 10.0'

1 1
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Environmental Resources Management Drilling Log
Ametek HSD nwnor Sketch Map

lô t.on Hatfield, PA wn M..mhpr 449-02

Well Mnmher B~12 Total Depth 6.70' Diameter 6.0"

Surface EIPVatiTI 353.76 Water 1 auel- |njtial 4.0 9<l-hrS 1*3,3 ,„ „ , _

Sr.reen- Dia length SlntSi7em

Notes
Qrilling rompany J«E. _FrittS Drillinn Method HSA

Driller Rav Miller |_0
O

D.
O
G
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O
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g O

"°" P
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SS-1

SS-2

SS-3

SS-4

•

By Val F. Britton Date Drilled 7-28-86 Borino onlv

Description/Soil Classif cation
(Color, Texture, Structures) . — .

0-1.5' Red brown silt, little clay, damp, no odor

1.5-4.0' Red brown silt, trace clay, trace decomposed
red shale, damp, no odor

4.0-6.8' Red brown silt and decomposed red shale,
saturated, no odor

Auger refusal at 6.7'

i
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Environmental Resources Management Drilling Log
* ^ i rjor̂  • Sketch Map

Projert Ametek HSD Owner

lor-ation Hatfield, ...PA WO Numher 449-02

Well Wrirnher B-13 Totaf Depth 8.20' Diameter 6.0"

Surfa™ El-Vati"" 354.82 Water 1 evel- Initial DrV 9.1.hrc 2.92'

Sr-reen- pia ' ongth Slot Si7e

. " Notes
prilling rnmpany J.E. FnttS Drilling Method HSA

Driiier Rav Miller L0gRyVal F. Britton pato Priiipn 7-25-86 Borina onlv
o
U-_

Q.O
D
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SS-1
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•

Description/Soil Classification
(Color, Texture, Structures)

0-3.0' Red brown silt and decomposed red shale, some
clay, moist, no odor

3.0-4.0' Red brown silt, some decomposed grey shale,
moist, no odor

4.0-4.5' Decomposed grey shale, dry, no odor

4.5-8.2' Decomposed grey shale and grey silt, dry, no
odor

i
-=-.

Auger refusal at 8.2'
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Environmental Resources Management Drilling Log

Project

Locatior

Well Nu

Surface
Screen:

Casing:

Drilling

Driller...
C)ou.
—.
aa

g
*" mm

5

10

-

-

A-.i.-i, ucri Sketch MapAmetek HSD n«.ner
Hatfield, PA v/vn w,,mher 449-02

mher B-14 Total Denth 9.60' Diameter 6.0"

Eievatio
Dia

n 355.19 Water fowol- |r.Jtia|5.8' .M-hrs 4.70'

1 onnth Slnf SJ7P.

Compan
Rav M

0)o_l
u
tre
O

-

; ;

; ;
-

-

_

Not6S
yJ.E. FrittS Drilling Method HSA

iller lonRyVal F. Britton Date Drilled 7-28-86 Borina onlv

We
ll

Co
ns
tr
uc
ti
on

Sa
mp
le

Nu
mb
er

SS-1

SS-2

SS-3

SS-4

SS-5

•

Description/Soil Classification
(Color, Texture, Structures) —-

0-1.0' Concrete and fill material

1.0-6.5' Red brown silt, trace clay, trace decomposed
red shale, mottled, moist, strong odor

6.5-7.5' Red brown silt and decomposed red shale, dry,
strong odor

7.5-9.6' Red brown silt and decomposed red shale,
saturated, strong odor

ii

. Auger refusal at 9.6'

r
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Environmental Resources Management Drilling Log
Ametek HSD Sketch Mapprojert «meC6K HbJJ n«,ner

location Hatfield, PA »A.n M,,mher 449-02

Well Number B-15 Tnta| Depth 9.50' piameter 6.0" , ....

Sin-fare Pleuation 354. o4 Water 1 euel- Initial DtV 94-hre DlTV

Screen- Dia length Slot Sire

Notes
prilling rnmpany J'E. FrittS Drilling Method HSA

Driller ^v Miller LogByVal F- Britton Date Drilled 7-28-86 Borina only

£u.
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SS-3

SS-4

SS-5

•

Description/Soil Classification
(Color, Texture, Structures) —

0-1.0' Pavement and fill material

1.0-3.5' Red brown silt, trace clay, mottled, damp,
sl ight odor

3.5-6.0' Red brown silt, little decomposed red shale,
trace clay, mottled, damp

6.0-9.5' Grey brown/red silt, some decomposed red grey
shale, mottled, danp, slight odor

Auger 'refusal at 9.5'
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Environmental Resources Management Drilling Log
Ametek HSD « Sketch MapPrntprt tauid.. wrv II.JL/ Om/npr

I oration Hatfield, PA wn Nlnmher 449-02

Well Number B-16 Total Depth 8.90' Diameter 6.0"

Sur*ar<» El°vatl«n 5̂5.02 water 1 evel- InitialDry 9.1-hre ..„__. _

Screen • Dia 1 enoth Slot Si/e _ , _ • .

Casing:
Notes

rnmnanv J-E' FrittS Drillino Method HSA

nrinor Ray Miller ingRVVal F. Britton Date Drilled 8-6-86 Borir.a onlv
"Z

a
C

0

-
~* ••

5

-

_

10

-

0)

u
r.
CLn
O

-

m* ™

-

_ «

-

-

5
(j

«igs o ra =<f> Z

SS-1

SS-2

SS-3

SS-4

SS-5

•

Description/Soil Classification
(Color, Texture, Structures) • • —

0-0.5' Concrete
0.5-4.0' Red brown silt, trace decomposed red shale.

dry, no odor

4.0-8.9' Red brown silt and decomposed red shale, dry,
no odor

Auger refusal at 8.9'

ij
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Environmental Resources Management Drilling Log

Project

Locatior

Well Nu

Surface
Screen:
Casing:

Drilling

Driller..
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Ametek HSD ,̂nBr Sketch Map

Hatfield, PA Mn Number 449-02
•pher ,,.,P~1' Total Dooth 6.50" Diameter 6.0"

Elevatio

Pia

n 351.43 water level- Initial 5. 5 ?4-hrc 2.25

1 enoth Slot Si?e

Compan
Rav M

O)
2
o
Q.
CO

5

.

-
-

-

_

.

" ••

-

y J.E. FrittS Drilling Method HSA

iller Log BY Val F- Britton Date Drilled 7-24-86 Borip.o onlv

we
ll
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SS-1

SS-2

SS-3

Description/Soil Classification
(Color, Texture, Structures) -».

0-0.3' Top soil
0.3-4.8' Red brown silt, sane decomposed red shale, dry,

no odor

4.8-5.5' Red brown silt, some decomposed red shale, wet,
no odor

5.5-6.5' Red brown silt and decomposed red shale, dry,
no odor

Auger refusal at 6.5'

i!
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Environmental Resources Management Drilling Log
ft +-~i, ucn Sketch Map

Projert Met 6k HSD n>,.ner

1 oration Hatfield, PA wn Number 449-02

Well Number B-18 Total Depth 6.10' piameter 6.0"

Surface Elevation,,. 351.03 mii vv^ter | euoi- |r.itja|l«5 ?4.hrc 0.08.̂

Srreen: Dia length Slot Sire ., , ,

racing- Dia _ Length Typo .. _ _.
Notes

Prilling rnmpany J.E. FrittS Drilling Method HSA

rvin,»r Rav Miller i nn RV Val F. Britton Date Drilled 7-24-86 Borina onlv
o
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Description/Soil Classification
(Color, Texture, Structures) -~.

0-0.5' Brown-red silt, some decomposed red shale, dry,
slight odor

0.5-6.1' Brown-red silt, some decomposed red shale,
saturated, slight odor

Auger refusal at 6.1'

; .
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Environmental Resources Management Drilling
. rTr,-̂  Sketch Mapprojert Ametek HSD nwner

location Hatfield. PA wn Number 449-02

Well Number B~19 Total Depth 7.20' Diameter 6.0"

Surface Elevation 351.29 wn|er i e«ei- |nitiai6.2' _>4.nr«f ,„ • 2.70

Srreen- Dia .... 1 ength Slot Si7e

Notes
prilling rnmpany J.E. FrittS Drilling Method HSA

Drjiipr Rav Miller ingRVVal F. Britton pate DHiieH 7-24-86 Borim onlv
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•

Description/Soil Classification
(Color, Texture, Structures)

0-3.0' Red brown silt, mottled, dry, no odor

3.0-4.0' Red brown silt, little decomposed red shale,
dry, no odor

4.0-6.0' Red brown silt and decomposed red shale,
saturated, no odor

6.0-7.0' Red brown silt and decomposed red shale, dry,
no odor

Auger refusal at 7.2'
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Environmental Resources Management Drilling Log

Project
Locatior

Well Nu

Surface
Screen :

Casing:
Drilling
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Ametek HSD „...„„ Sketch Map

Hatfield, PA VA/n Number 449-02
mhe.r B~20 Total Denth 4.00' Diameter 6.0"

Elevatio
Pja. . _

n 351.33 Water lewel- Initial Dry 94-hrc 1.25

1 ennth Slot Sire

Pif. _.„,.„ ' endth Tune

Compar
Rav M

O)o
u
'E
CL
CS

O

-

'

-

-

-

y J.E. FrittS Drilling Method HSA

iller in0RyVal F. Britton Date Drilled 7-24-86 Borina onlv
5
u
3

CA
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^ O

0) oII
SS-1

SS-2

Description/Soil Classification
(Color, Texture, Structures) -̂ .

0-4.0' Red brown silt, little decomposed red shale,
dry, no odor

Auger refusal at 4.0'

.-

1
Page_!—of_L

AR30078!



Environmental Resources Management Drilling Log
,„ _.._,. ucn Sketch Map

Drojort ftmetSK nDJJ Owner

,„.,..,.,.„ Hatfield, PA wo N,,mher 449-02
Well Nnmhe.r B-21 _ Total pepth 3.90' Diameter 6.0"

Surfare Emotion 351.04 Water 1 euel • Initial I • 6 ' 94-hrs 0.05

Srreen: Dia length Slnt Sire _ ,

raeing- Dia Length Type _
Notes

Prilling rnmpany J.E. FrittS Drilling Method HSA

Driller Rav Miller Log By Va^ F* Br"itton Date Drilled 7-24-86 Borina onlv
o
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SS-1

•

Description/Soil Classification
(Color, Texture, Structures) — .

0-1.5" Red brown silt and decomposed red shale, dry,
no odor

1.5-3.9' Red brown silt and decomposed red shale,
saturated, no odor

Auger refusal at 3.9'

*•
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Environmental Resources Management Drilling Log
AmPt-Pk Hqn Sketch MapPrnjer.t ftmeteN nSL) Owner ,_, ,.,„.

location Hatfield, PA WO Number 449-02

Well Number B-22 Total Depth 5.50' piameter 6.0"

Surfacp Elevation ,. •>-*-t, '°,_ W^tpr 1 wi- initial 94-hrt.
Srreen • D i a 1 ongth Slot Sire , „ , , , , „

Notes
Drilling rnmpany J.E. FrittS Drilling Method HSA

nriiier Rav Mill er logRyVal F. Britton Date Drilled 7-29-86 '.oHr.r. onlv
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•

Description/Soil Classification
(Color, Texture, Structures) • ---

0-2.2' Red brown silt, mottled, damp, no odor

2.2-5.6' Red brown silt, little decomposed red shale,
damp, no odor

(Water encountered at 4.0' to 5.0'; an oily
sheen is present; dry at 5.0-5.6')

Auger refusal at 5.6' -

PageJ——ofj..
AR300783



Environmental Resources Management Drilling Log
Ametek HSD • Sketch MapProjert AnieteK HtoL) Owner

, oration Hatfield,. PA .MO N,,mber 449-02

Well Number B~23 Tntg| papth 7.60" Diameter 6.0"

Surface Elevation, 351.59 water 1 pvel: Initial ,,7 -^ ' 24-hrs

Srreen Dia 2" length 1.00' Slot SJ7P -020

racjng- pia 2" length 9.09 Type PVC

Drilling rnmpany J.E. Fritts Drilling Method HSA PT-2D was installed
Drjiier Rav Miller , ng Ry Val F. Britton Date Drilled 7-29-86 in Borini B-23
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Description/Soil Classification
(Color, Texture, Structures)

0-5.5' i Red brown silt, some decomposed red shale,
damp, no odor (saturated 4.0-5.5')

5.5-7.6' Red brown silt and decomposed red brown shale,
dry, no odor

Auger refusal at 7.6'

PT-2D

Total11 Depth (TOC) 10.08'
. Total Depth (TOG) 7.58'
Screen 1.00'
Stick-up . 2.50'
Inside Diameter 0.18'
Surface Elevation 351.59'
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Environmental Resources Management Drilling Log
Ampt-Pk HSD ^ Sketch Mapprojer.t -̂lueucls. nsu Owner

1 oration Hatfield, PA VAI O Number 449-02

Well Number PT~2 Total Depth 3.93' Diameter 6.0",

Snrfar.e. Fleuatinn 351.62 Water 1 evel- Initial .... .... 94-hre

Screen- Dia 2" length 1.00' Slot Sire .020

racing- Diq ._ . „ , 2 length 5.03 TyP° PVC

Prilling rompany J.E. FrittS Drilling Method HSA

Orider Rav Miller Log P^Val F. Britton Date Drilled 7-29-86
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Description/Soil Classification
(Color, Texture, Structures)

0-3.93' Red brown silt, some decomposed red shale,
damp, no odor

PT-2

Total Depth (TOC) 6.03'
Total Depth (TOG) 3.93'
Screen 1.00'
Stick-up ' 2.10'
Inside Diameter 0.17'

. Surface Elevation 351.62'
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Environmental Resources Management Drilling Log
B „•„,, Ametek HSD niA/nor Sketch Map
lnrat,nn Hatfield, PA Wn Number 449-02

Well Number B~24 Total Depth 7.80' Diameter 6.0"

Surfare Elevation 353.97 water < euei- initial Dry .M.hrc „

Srreon- Dia length Slot Sire

Notes
Drilling rnmpany J'E. FrittS Drilling Method HSA

Driiier Ray Miller , nn RV Val F. Britton Date Drilled 7-29-86 ' Borim onlv
oou.
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Description/Soil Classification
(Color, Texture, Structures) —-

0-2.0' Red brown silt, mottled, damp, no odor

2.0-4.5' Grey silt, mottled, damp, no odor

4.5-7.8' Red brown silt and decomposed red shale, damp,
no odor

Auger refusal at 7.8'

i !
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Environmental Resources Management Drilling
Anetek HSD Sketch Map

lnf.atinn Hatfield, PA WO Number 449~02

Well Number B~25 Total Depth 5.20' piameter 6.0"

Qurfaro powatinn 343.78 Water 1 euel • Initial 4.80 ?4-.hr<? .3.5 _ ^

Srreen: Dia __ 1 ength Slot Sire,, ,,, , ,

rasing- Dia __... length Type

Drilling rompany J«E. FrittS Drilling Method HSA „„„„„;_

Driller Ray Miller lnnRyVal F. Britton nate DriiieH 7-29-86 Borina onlv
0)ou.
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SS-1
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Description/Soil Classification
(Color, Texture, Structures) -~

0-1.0' Red brown silt, wet, slight odor
1.0-2.3' Red brown silt, trace clay, slight odor, wet,

sheen, mottled

2.3-5.2' Red brown silt and decomposed red shale, slight
odor, sheen

Auger refusal at 5.2'
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Environmental Resources Management Drilling Log

AmPt-Pk- wqn Sketch MapProjort -HmeteK FK3LJ Owner „ , _,_.._, ,

lorat.on Hatfield, PA WO Number 449-02

Well Number B~26 Total pepth 8.50' Diameter 6.0"

Surface Elevation 345.53 water 1 pvel; Initial .J?1̂  ———— ,?4-hrs. , ,..,_,,.,, ,,

Srreen- Dia length Slnt Sire

racing- Dia Length Type ——————————————————————————
Notes

priljing rnmpany J.E. FrittS. Drilling Method HSA ;

priiler Rav Miller Log Bv Val F- Britton Date DrilipH 7-30-86 Borinn onlv
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Description/Soil Classification
(Color, Texture, Structures) - —

0-2.5" Red brown disturbed silt, mottled, damp, no
odor

2.5-4.5' Red brown silt, little decomposed red shale,
mottled, damp, no odor

4.5-6.0' Red brown silt and decomposed red shale,
mottled, damp, no odor

6.0-8.5' Brown silt and decomposed grey-black siltstone,
damp, no odor

Auger • refusal at 8.5'
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Environmental Resources Management Drilling Log

Project.

Locatioi

Well Nu

Surface

Screen :

Casing:

Drilling

Driller..
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A ,_ i rT^r. Sketch MapAmetek HSD n«,ner
-, Hatfield, PA wn Number 449-02
mher B~27 Total Denth 6.20' Diameter 6.0"

Elevatio
pia

n 345.79 Water 1 ewel- Initial DrV Pd-hrs _.

1 enoth Slnt Sire

Compan
Rav M

0)o
0I
IB

O
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-

Notes
y J.E. FrittS Drilling Method HSA

iller ingRyVal F. Britton Date Drilled 7-30-86 Borinn onlv
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SS-1

SS-2

SS-3

SS-4

•

Description/Soil Classification
(Color, Texture, Structures) - —

0-5.5' Red brown silt, trace decomposed red shale,
damp, mottled, no odor

5.5-6.2' Brown silt and red-brown decomposed shale, dry,
no odor

Auger refusal at 6.2'

i
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Environmental Resources Management Drilling Log
,„,__._, ucn Sketch Map

p̂ jert Ametek HSD Owner

|or.pt,on Hatfield, PA WO N|,,mher 449-02

Well Number B~28 Total Depth 7.00' Diameter 6.0"

Surface Elevation 345.23 Water 1 evel: Initial.. 24-hrs.
Screen- Dia length Slot Siye ,

prilling Hompany J'E. FrittS Drilling Method HSA

Priiier Rav Miller Lng pv Val F. Britton pate Drilled 7-30-86 Borinoonlv
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Description/Soil Classification
(Color. Texture, Structures) • -•-

0-2.5' Brown silt, damp, no odor

2.5-5.0' Red brown silt, some decomposed red shale,
mottled, damp, no odor

5.0-7.0' Light brown silt and decomposed red shale, dry,
no odor

Auger refusal at 7.0'

ii :
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Environmental Resources Management Drilling Log
Ametek HSD Sketch MapProject ttinete* nsu O.A/ner

location Hatfield, PA WO Mi.mber 449-02

Well Number B-29 Total Depth 10.90' Diameter 6.0"

Surface Elevation 346.33 wat̂ r LPV«»I- initial DrV 5<i.hrc
Sr.reen: Dia length Slot Sire „ _ , , , .„ .... ,,

r.ae,ng- Dia _. length TyP°

prilling Hnrnpany J»E. FrittS Drilling Method HSA

Driiier Rav Miller , oo RY Val F. Brit ton Date Drilled 7-30-86 Bor inn onlv
o
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Description/Soil Classification
(Color, Texture, Structures) — -

0-2.2' Red brown silt, little decomposed red shale,
mottled, danp, no odor

2.2-6.0' Red brown silt and decomposed grey angular
shale, dry, no odor

6.0-7.0' Red brown/grey silt, damp, no odor

7.0-10.9' Red brown silt and decomposed grey shale,
damp, no odor

Auger' refusal at 10.9'
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Environmental Resources Management Drilling Log

Project
Locatioi
Well Nu
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Screen:

Casing:
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Driller..
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. . -,-,_ Sketch MapAmetek HSD owner
Hatfield, PA WO Number 449-02

mher B~30 Total Denth 13.00' Diameter 6.0"

Elevation 347.10 Water 1 eyel- |pitial Dry 94-hr..

1 enoth Slot Si?e

Compan
Rav M

3
o
£a
CD
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y J.E. FrittS Drilling Method HSA

iller Log Ry Val F. Britton Date Drilled 7-30-86 Borira onlv
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SS-5

SS-6
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•

Description/Soil Classification
(Color, Texture, Structures)

0-5.0' Red brown silt, trace clay, trace decomposed
red shale, damp, no odor

5.0-6.5' Light brown silt, trace decomposed red brown
shale, dry, no odor

6.5-8.0' Light brown silt and decomposed red brown shale
dry, no odor

8.0-8.3' Red brown silt and decomposed grey shale, damp,
no odor

••

8.3-10.0' Decomposed grey shale and red brown silt, damp,
. no odor

10.0-13.0' Decomposed grey shale, damp, no odor

Auger refusal at 13. O1
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Environmental Resources Management Drilling Log

Project.

Locatior
Well Nu

Surface
Screen:
Casing:

Drilling

Driller_
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Ametek HSD n_r Sketch Map
Hatfield, PA wo Number 449-02

mhor B-31/PT-3DT̂ al naf,,h 9.60' Diameter 6.0"

Elevatio
Pia

n 347.66 water Level- Initial ?4-hrs ,., ., .,, „ , , , .
2.0" lonnth 1.0' qintsi7a .020

pia 2.0" lonnth 10.76 T>/no PVC

Compan
Ray M
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3
o
Q.n
o

-
" "•
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y J.E. Fritts nmiing Method HSA NPI-3D installed
iller ,ogRyVal F. Britton nate Drilled 7-31-86 in Borira B-31

co
u
3

_ -w)
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SS-4
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Description/Soil Classification
(Color, Texture, Structures) —-

0-1.5' Brown silt, mottled, dry, no odor

1.5-8.0' Light brown silt and decomposed red brown
shale, mottled, dry, no odor

8.0-9.6' Light brown silt and decomposed red brown
shale, mottled, saturated, ro odor

Auger refusal at 9.5'-

PT-3D

Total Depth (TOC) 11.76'
Total Depth (TOG) 9.16'
Screen 1.00'
Stick-up 2.60'
Inside diameter 0.17'
Surface Elevation 347.66'
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Environmental Resources Management Drilling Log
A .. i r.r-r. Sketch Map

Projert Ametek HSD Owner

location Hatfield, PA WO Number 449-02 \ ,

Well Nnmher PT~3 Total Depth 3.01' Diameter 6.0"

Surface Elevation .347.51 water 1 wel: Initial , ?4-hrs,

Sr.re.e.n: Dia 2.0" | ength 1.0* filnt fi.7e .020

racing- pia 2.0" length 5.15 Type PVC _..__.

Drilling P-ompany J.E. FrittS Drilling Method HSA ,,„,„„„.,

Driller Rav Miller , ng Ry Val F. Britton Date Drilled 7-31-86
CD
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Description/Soil Classification
(Color, Texture, Structures) • — .

0-1.5" Brown silt, mottled, no odor

1.5-3.01' Light brown silt and , decomposed red brown
shale, mottled, no odor

PT-3

Total Depth (TOC) 6.15'
Total Depth (TOG) 3.01'
Screen 1.00'
Stick-up 3.14'
Inside Diameter 0.17'

. Surface Elevation 347.51'
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Environmental Resources Management Drilling Log
Ametek BSD Sketch Mapprojer.t rtmetfcMS. nsu Owner , „,, „

lor-ation Hatfield, PA VA/ O Number 449~02

Well Number B~32 Total pepth 11.3' Diameter .6.0"

Surface EI°Vati"n 347.86 Water 1 owel- Initial 10. 70' .M-hrc _._..

Sr-roen • Dia 1 ength Riot Ri?e

Notes
prilling r.nmpany J«E« FrittS Drilling Method HSA

Driller Rav Miller Log By Val F. Britton Date Drilled 7-31-86 Borina onlv
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Description/Soil Classification
(Color, Texture, Structures) • - — .

0-1.0' Red brown silt, damp, strong odor

1.0-3.0' Red brown silt, saturated, strong odor

3.0-6.3' Red brown silt, little decomposed red shale,
damp, strong odor

.6.3-10.0' Brown red decomposed red shale, sane silt,
damp, .strong odor

10.0-11.3' Decomposed red brown shale, moist, slight
odor

Auger' refusal at 11.3'



Environmental Resources Management Drilling Log
» ^. r,.-.̂  Sketch Map

Project Ametek HSD Owner

1 oration Hatfield, PA \A/n Number 449-02

Well Number B~33 Total Depth 8.5' Diameter 6.0"

Sin-far" Fixation , 347 .70 vVafr LB»o1' lr>'tial ?«2 9.1-hr.; , ,
Srreen- Dia Length Slot Sire

Notes
prilling Company J.E. _M FrittS prilling Method HSA n , IMIIII

priiier Rav Miller i on Ry Val F. Britton Date Drilled 7-31-86 Bor inn onlv
u
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Description/Soil Classification
(Color, Texture, Structures) — -

0-3.0' Red brown silt, mottled, damp, no odor

3.0-6.0' Red brown silt, trace decomposed red shale,
mottled, damp, no odor

6.0-7.5' Red brown silt, some decomposed red shale,
damp, no odor

7.5-8.5' Red brown decomposed shale and red brown silt,
saturated, no odor

i

Auger refusal at 8.5'
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Environmental Resources Management Drilling Log
Ametek HSD « Sketch MapProject rtmeuer. nsu Owner

, nMt,nn Hatfield. PA VA/o Number 449-02

R— ̂ 4 Q c^ 1 K ("I"Well Number ° J* Total Depth =* • = Diamefer O-U

Surface Elevation 347.35 wafer tevoi- |nitiqi 54-hrc
pcreen- Pja „ length Riot Rife _ .._

Oacing- Dia length Typo

j p pHt-f-c " H<5a Notesprilling Company u<c" r^J-ttfa Drilling Method "&&.

Driner Ray Miller lnaRuVal F. Britton nato nri,lpd 7-31-86 Borina onlv
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Description/Soil Classification
(Color, Texture, Structures) • — -

0-1.5' Red brown silt, mottled, wet, strong odor

1.5-4.0' Red brown silt, mottled, strong odor, damp

4.0-9.5' Red brown silt and decomposed red shale,
damp, slight odor

-

Auger refusal at 9.5'
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Environmental Resources Management Drilling Log
Ametek HSD Sketch MapPro,ert BmeCBK tiSLJ Owner.

1n-atinn Hatfield, PA wo Number 449-02

Well Number B~35 Total Depth 6*°' piamoter 6.0"

"347 4=1
Surface Elevation -̂ '•̂ •J Wafer 1 ouel- Initial .M-hre , _

Rrreen- Dia length Riot Riye _... ,, __,

Ogcing- pia 1 ength Type

prilling Hompany J'E* FrittS Drilling Method HSA

Driller Rav Miller , n^ Rv Val F. Britton nate Drilled 7-31-86 Borina onlv
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Description/Soil Classification
(Color, Texture, Structures)

0-5.5' Red brown silt, little decomposed red shale,
damp, strong odor

5.5-6.0' Red brown decomposed shale and silt, damp,
slight odor

Auger refusal at 6.0'-.
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Environmental Resources Management Drilling Log
Ametek HSD Sketch Map

,___tlrtn Hatfleldr PA WO Number 449-02

Well Number B~3° Total Depth _ !• 5* Diameter 6.0" _
•347 74

Surface Elevation, „_...,„„ Water level; Initial. . ?4-hrs..
Screen • pjf) 1 ength Riot fiij-p.,.,. , ,

racing- Dia Length Typo __. —— _ __.. __
-r „ „ . ' NotesJ £] F̂ itt*** MQ__t i^wi^-a

prilling Company * * tJ--L1-^i= Drilling Method natt _„.._„....„....

nriHer ^V Miller , ̂  Ry Val F. Britton nat(a nniied 7-31-86 Bor inn onlv
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Description/Soil Classification
(Color, Texture, Structures)

0-1.5' Brown silt and gravel fill, damp, slight odor

1.5-7.5' Red brown silt, trace decomposed red brown
shale, damp, slight odor

-

Auger refusal at 7.5'
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Environmental Resources Management Drilling Log
AmPtPk HSn « ' Sketch MapProjort rtineueN nsu n«/ner

Lor-ation Hatfield, PA WO Number 449-02

Well Number B~37 Tofal Depth 10.0' pjamoter 6.0"

Ciirfa_^e Ple\/ation «^" ' . J3 \A/ater 1 euel- Initial 54— hrc

Screen' nis ' ennth Riot Riye

Casing: pia 1 ength Type

P.omnanv J.E. FrittS Drillino Methori HSA

Driller Rav Miller Log By Val F- Britton Date Drilled 7-31-86 Borino onlv
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Description/Soil Classification
(Color, Texture, Structures)

0-1.5' Brown silt and gravel fill, no odor, damp

1.5-8.0' Red brown silt, trace decomposed red shale,
mottled, damp, no odor

8.0-10.0' Decomposed red shale

Auger refusal at 10.0'
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Environmental Resources Management Drilling Log
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Ametek HSD ^ SketChM3p
Hatfield, PA WO Number 449-02

mher B~38 Total Denth 8.0' Diameter 6.0"
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1 onoth Riot Riye
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Notes
yJ.E. FrittS Drilling Methnr. HSA

Lller ingRyVal F. Britton Date Drilled 7-31-86 Borina onlv
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Description/Soil Classification
(Color, Texture, Structures) • — .

0-1.5' Brown silt with gravel fill

1.5-5.5' Red brown silt, mottled, damp, no odor

5.5-8.0' Red brown silt and decomposed red brown
shale, saturated, no odor

Auger refusal at 8.0'
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Environmental Resources Management Drilling Log
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SS-1

SS-2

Description/Soil Classification
(Color, Texture, Structures) -*-

0-1.0' Brown silt, dry, no odor

1.0-6.5' Red brown silt, trace decomposed red shale,
damp, no odor

6.5-8.2' Red brown silt and decomposed red shale,
saturated, no odor

Auger refusal at 8.2'

r. r> " '
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Environmental Resources Management Drilling Log

Project

Locatior

Well Nu

Surface
Screen:

Casing:
Drilling

Driller..
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., . , Hen Sketch MapîneteK, nsu Owner

Hatfield, PA wo M,,mber 449-02
mber MW-1 Total Denth 35.00' Diameter 6.0"

Elevatio„ 354.38 Water level- Initial 17. 68' p̂ .ĥ  18.50'

2" lennth 20.00' Rlnt RiTn 20.00'

Dia 2" ,Annth 15.00' T>,nD PVC Sch.40

Compan
Grea
3
u
£
Q.
CO

5

9
mmmmmmmmm,'*
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Notss
y C.S. Garber Drilling Method Air Hammer iniected water to
3erbst i Og Ry F.D. Smith Date Drilled 7-31-86 control dust
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Description/Soil Classification
(Color, Texture, Structures)

0-0.5' Brown top soil
0.5-5.0' Dark red brown silt with trace clay and shale

fragments
5.0-7.0' Red brown weathered shale with trace silt, dry,

no odor
7.0-14.0' Same, dry, no odor

14.0-23.0' Red brown shale, dry, no odor

23.0-25.0' Sane, dry, no odor

25.0-35.0' Same, "dry, no odor
.
.

. Wet at 33'

Total depth 35.0' rate <1.0 gpm (est. )

Screen 35 to 15'
Solid 15 to G/L
Sand 35 to 9.51
Bentonite 9.5 to 7.5'
Grout 7.5 to G/L
Stick-up 2.0'



Environmental Resources Management Drilling Log

Project

Locatio

Well Nu

Surface
Screen
Casing:
Drilling

0
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V
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_
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Sketch Map
AlTietek Owner

Hatfield, PA WO Number 449-02

mber ~̂2 Total Denth 35.00' Diameter 6"

Elevatio
Dia

n 355.34 Water 1 ovel- Initial 21.0' 94-hrR... 25.20' ___

2" lonnth 20.00' RiotRire 20.00'

Dia 2" lennth 15.00' T..no PVS Sch.40

Compar
Grea

Ol
O_i
0

a
CO
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Notesy C.S. Garber Dr.n.nn iviethoo- Air Harmer imected water to
Herbst i n.
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fl

•

By F.D.Smith Date Drilled 7-31-86 control dust

Description/Soil Classification
(Color, Texture, Structures) • • —

0-0 . 5 ' . Brown top soil .
0.5-5.0' Dark red brown silt with trace clay and shale

fragments
5.0-7.0' Red brown weathered shale with trace silt, dry,

no odor
7.0-14.0' Same, dry, no odor

14.0-23.0' Red brown shale, dry, no odor

23.0-25.0 Same, dry, no odor

25.0-35.0 Same, dry, no odor

Wet at 33'

Total depth 35.0' rate <1.0 gpm (est.)

Screen 35 to 15'
Solid 15 to G/L
Sand 35 to 10.0'
Bentonite 10.0' to 8.0'
Grout 8.0 to G/L
Stickup 2.0'

PageJ—of_L
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Environmental Resources Management Drilling Log
Ametek

Project————————————————————Owner_________________
Hatfield, PA 449-02Location___________________ W.O. Number_______________
MW-3 35.00' 6"

Well Number__________Total Depth___________Diameter_____
353.12 30.0'

Surface Elevation____—_—_Water Level: Initial———————24-hrs..
20.00' 20.00'Screen: Dia.—————————Length_____________Slot Size.

2" 14.00' PVC Sen.40
Casing: Dia._________Length_______________Type.

C.S. Garber _ . . . . . Air HarmerDrilling Company______________Drilling Method
Greg Herbst F.D.Smith 8-1-86

Driller Log By _Date Drilled

Sketch Map

NoiT!jected water to
control dust

£
Q.

B

O)o

£
Q.
CO

o
Ul

IS•So

O mn3 Description/Soil Classification
(Color, Texture, Structures)

0-0.5'. Brown top soil.
0.5-11.0' Red brown clayey silt with shale fragments,

dry, no odor.

10 ___ _
_ —̂Î B̂* „ _• •

11.0-16.0' Red brown weathered shale, dry, no odor,
trace silt

16.0-25.0' Red brown shale, dry, no odor

20

30

v
25.0-35.0' Same, dry, no odor

v

•40

"50

Total depth 35.0' rate <1.0 gpm (est.)
Note: Hole caved to 34'

Screen 35 to 14'
Solid 14 to G/L
Sand 34 to 9.5'
Bentonite 9.5 to 7.51
Grout 7.5 to G/L i
Stickup 2.0'

Page——of.
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Environmental Resources Management Drilling Log
Sketch Map

Owner.
, oration Hatfield, PA_____w.o. Number______449-02
Well Mnmher MW-4————————Total Depth 35.00'________piameter 6"

Surface Elevation _35£_._37__ Water Level: im.iail5.00' ?_i.hrg 14.42'
Screen: Pia 2"_______length 20.00'________Riot Rire 20 . 00 '

Casing: 2" »»ngtb 15.00' Typ. PV5 Sch.40

Drilling Company C.S. Garber____Drilling Method Air Harmer
Hriller Gr6C! Hei±>St Ion Rv/ F.D.SmJth_______Date DrilleH 7-31-86

Nptesinjected water to
control dust_____

O)o

an
03 S>

II
Sl

Description/Soil Classification
(Color, Texture, Structures)

(•WIN.;. .
L- 0.5-3.0' Lt.br. silty clay w/rock fragments,dry,no odor

3.0-7.5' Brown silty clay with rock fragments

w dry, no odor

10.0-18.0' Red brown clayey silt w/shale fragments
increasing with depth, dry, no odor

20

30

40

50

0-0.5'. Brown top soil.

7.5-10.0' Red brown clayey silt with shale fragments,

18.0-20.0' Red brown weathered shale, slightly moist, tx>
odor

20.0-24.0' Red brown weathered shale, s.moist, no odor
24.0-35.0' Red brown shale, moist, no odor

rotal depth 35.0' rate <lgpm (est.)

Screen 35 to 15'
Solid 15 to G/L
Sand 35 to 10.0'
Bentonite 10.0 to 8.0'
Grout 8' to G/L
Stickup 2.0'
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Environmental Resources Management Drilling Log
Aj.iP.r-f* Sketch M3Pprojert meteK Owme.r

Locatior

Well Nu

Surface
Screen:

Casing:

Drilling
Driller J.:
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Hatfield, PA .A/0 Mnmher 449-02

mhpr MW-4D Total Dentbl23. 00' Diameter 6"
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Dia._Q

n 353.77 Wâ r 1 ev/el • |nitiJ|4. 75 54.hr.. 13.76

Pen Hole .lenoth Riot Ri7e

pia 6 5/8" |0nnth 40.00' -p.,™ Carbon steel
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Notesy C.S. Garber Drilling Method Air Hantner inlected water to
erbst i or, Ry F.D. Smith nate Driiieri 7-31-86 control dust
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Description/Soil Classification
(Color, Texture, Structures) - —.

0-0.50' Brown topsoil
0.5-4.0' Light brown silty soil w/Light brown

rock fragments
4.0-10.0' Red brown silt w/shake fragments and

trace clay, dry, no odor
10.0-19.0' Red brown clayey silt w/shale fragments,

dry, no odor

19.0-23.0' Red brown weathered shale, slightly
moist, no odor

23.0-30.0' Red brown shale, slightly moist, no odor

30.0-50.0' Same, 'moist, no odor
'•

Fracture at 31'

Wet at 34'

Fracture - water-bearing zone - 45' -
2 to 3 gpm

Page 1 of_L
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Environmental Resources Management Drilling Log
Amot-*»k Sketch MapProjer.t m̂eceK Ou.ner

Locatior

Well Nu

Surface

Screen:
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Drilling

Driller .S
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Hatfield, PA wn Mlimher 449-02
mher MW-4D T«ta.n»n*123.00' Oiameter 6"

Elevatio
Dia °

n 353.77 Water Louel - lniti^4-75 54-hre 13.76

pen Hoi e , ennth Ktnt si..e
Dia 6 5/8" Ionnth 40.00' Turw Carbon steel
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y C.S. Garber nriiiinr, Mathnn Air Hammer °ein1ected water to
erbst Lo- R_, F.D. Smith nate Drilled 7-31-86 control dust
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Description/Soil Classification
(Color, Texture, Structures) • —

50.0-75.0' Sane, wet, no odor
Fracture - water bearing zone - 54'

Fracture - water-bearing zone - 58'

Fracture - water-bearing zone - 61'

Fracture - 70.0'

75.0-90.0' Same, wet, no odor

i

90.0-92.0' Dark gray shale, wet, no odor
92.0-100' Red brown shale, wet, no odor

Page _i—of——-L
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Environmental Resources Management Drilling Log
» .1, Sketch Map

Projert -f-TtieteK. Owner

Locatio

Well Nu

Surface
Screen:

Casing:

Drilling

Driller j
£""̂

£
a
c

_100_
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130 _

140

150

Hatfield, PA VA/O Number 449-Q2

mher MW~4D Total Denthl23. 00 ' Diameter 6"

Elevatio
Dia. c

n 353.77 Water lewel- Initial 14. 75 9.1.hrc 13.76

pen Hole , onnth Riot Ri7e
Dia 6 5/8" lonnth 40.00' r,,n» Carbon steel
Compar
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! ————— .
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__-_.__
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m*mmmmmm.
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Notssy C.S. Garber Drilling Metnort Air Hammer injected water to
erbst i on Ry F.D. Smith Date Driller. 7-31-86 control dust
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4
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Description/Soil Classification
(Color, Texture, Structures) . ~.

100.0-104.0' Same, wet, no odor

104.0-105.0' Dark gray shale, wet, no odor
105.0-110.0' Red brown shale, wet, no odor

110.0-113.0' Dark gray shale, wet, no odor

113.0-123.0' Red brown shale, wet, no odor
114.0-116.0' Fracture zone - water-bearing zone

Total Depth 123'
Rate at Test 123'-12gpm

55 '-8 gpm

6 5/8" Steel 40 to G/L
Grout 40 to G/L

Page3__Ofl
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Environmental Resources Management Drilling Log
Amf-tPk Sketch Map

Projert WHlSte*. Owner
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Well Nu
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Hatfield, PA wn w,,mher 449-02
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2" ,Qnnth 20.00' ^̂  20.00'
2" lannth 15.00' T,,no PVC Sch.40
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Herbst , n Ry F.D. Smith Date Drilled 8-1-86 control dust
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Description/Soil Classification
(Color, Texture, Structures) . ~.

0-1.0' Brown gravel .and soil (fill)
1.0-9.0' Light brown silt clay with brown rock

fragments, dry, no odor

9.0-13.0' Gray brown argillite, weathered, dry, no odor

13.0-21.0' Gray argillite, dry, no odor

21.0-25.0' Red brown shale, dry, no odor

25.0-35.0' Red brown shale, dry, no odor
i

Total depth 35.0'

Screen 35 to 15'
Solid 15 to G/L
Sand 35 to 10.0'
Bentonite 10.0 to 8.0'
Grout 8.0 to G/L
Stickup 2.0'



Environmental Resources Management Drilling Log
Ametek Sketch Map

Project. ... .Owner

Locatior

Well Nu

Surface
Screen:

Casing:
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Driller...
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Hattield, PA 449-02
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MW-6 35.00' 6"
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J4y.bj ' 30.70' 18.50'
n Water 1 euel- Initial 9.1-hrc

2" 20. 00' 20.00*
1 onnth Rlnt Ri7P

2" " 15. OU' PVS Sch.40
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Description/Soil Classification
(Color, Texture, Structures) • ~.

u-u.51. Brown top soil.
0.5-3.0' Light brown clayey silt with rock fragments,

dry, no odor
3.0-5.0' Brownish gray silt with shale fragments
5.0-8.0* Gray weathered argillite, dry, no odor

15.0-̂ 25.0' Same, dry, no odor

25.0-35.0* Same, .dry, no odor

i

Total depth 35.0' rate <1.0 gpm (est.)

Screen 35 to 15'
Solid 15 to G/L
Sand 35 to 9.0'
Bentonite 9.0 to 7.0'
Grout 7.0 to G/L
Stickup 2.0'
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Environmental Resources Management Drilling Log
Ametek Sketch MapPropf-t ruueucsis. Owner

Locatio

Well Nu

Surface
Screen:
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Hatfield, PA Wo N,,mher 449-02
mhf,rMW-7 Tntainonfh33.00' niam.,.« 6"

Elevatio
Dia

n 351.28 Water 1 euel- Initial 94-hrs

2" lonnth 20.00' Slntsi«.020
Dia 2" ,onnth 13.00' T%/no PVS Sch.40

Compar
Greg F
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yC.S. Garber Driiiinr, Method Air Hammer irnected water to
Jerbst ,nn R̂ .D. Smith Date Driiieri7-31-86 control dust
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Description/Soil Classification
(Color, Texture, Structures) .. —

0-0 . 5 ' . Brown top soil .
0.5-3.0' Light brown silty clay with rock fragments

3.0-9.0' Brown clayey silt w/rock fragments, dry, no
odor

9.0-12.0' Red brown silt with shale fragments, dry, no
odor

12.0-16.0' Red brown weathered shale, dry, no odor

.6.0-25.0' Red brown shale, dry, no odor

15. 0-35.0' Same, dry, no odor

Total depth 35.0' rate <1.0 gpm (est.)
Note: Hole caved to 33'

Screen 33 to 13'
Solid 13 to G/L
Sand 33 to 10.0'
Bentonite 10.0 to 8.0'
Grout 8.0 to G/L
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Environmental Resources Management Drilling Log
AmPt-Pk Sketcn MapProject rviiiesLejs. ov/unor
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Well Nu

Surface
Screen:
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Hatfield, PA «ir, M,,mher 449-02
mher MW-8 Total Denth 31 . 00 ' Diameter 6"
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n 362.77 . Water 1 euel- Initial 94-hrs

2" lonnth 20.00' RlntRi,« .020

Di? 2" lonnth 15.00' T.,r,e PVS Sch.40
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Description/Soil Classification
(Color, Texture, Structures) - -*-

0-10.0' Red brown silt and decomposed red shale, dry,
no odor

LO. 0-24.0' Red brown fractured shale, damp, no odor

24.0-25.0' Void filled with red brown clay, wet, no odor

15. 0-31.0' Red brown fractured shale, saturated, no odor

Water encountered at 26.0'

Screen 31.0' to 11'
Solid 11.0 ' to 0'
Sand 31' to 8'
Bentonite 8' to 6'
Grout 6' to 0'



Environmental Resources Management Drilling Log

Project Ametek HSD
Locatio

Well Nu

Surface
Screen:
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Sketch Map
Owner

Hatfield, PA wo M,,mher 449-02
mher MW-8D Total Donth 122.00 ' Diameter 6"

Elevation 363.12 Water 1 euel- Initial 94-hrs

Open hole^nnth smt Si?e
Dia 65/8" lonnth 40.00' T.,ne Carbon steel
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Description/Soil Classification
(Color, Texture, Structures) . . — .

0-8.0' Red silt and decomposed red shale, dry, no
odor

8.0-37.0' Red shale, fractured, no odor

(Water encountered at 25.0')

57.0-39.0' Void (soft)

59.0-122.0' Red shale, fractured, no odor

l ofL



Environmental Resources Management Drilling Log
.,.,.., Hcn Sketch MapPrnjeri Ametek HSD owner
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Surface
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Hatfield, PA wo timber 449-02
mher MW-8D Total Denth 122.00 ' Diameter 6".

Elevatio

0'« . ...

q 363.12 Water Lev/el- |r,Jtial -̂hr.!

Open hol6)pnnth Slnt Ri>e

pi= 65/8" ,pnnth 40.00' T.,ne Carbon steel
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T Smith lonRyal F. Britton Date Driiied8-5-86

We
ll

Co
ns
lr
uc
ti
on

Sa
mp
le

Nu
mb
er

•

Description/Soil Classification
(Color, Texture, Structures) - — .

50.0-100.0' Red shale, fractured, no odor

i
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Environmental Resources Management Drilling Log
Ampf-f^k H<^n Sketch MapProject rtmeteK HbL) Owner

Locatio
Well Nu
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Screen :
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Description/Soil Classification
(Color, Texture, Structures) •- -—

DO. 0-122.0' Red shale, fractured, no odor

Total Depth 122.00'
Open hole 122.0-40.0'
Steel casing 40.0-0'
Stick-up 2.0'
Grout 40.0-0'

i

Well yield 8 gpn



Environmental Resources Management Drilling Log
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Description/Soil Classification
(Color, Texture, Structures)

0-2.0' Grey silt, dry, no odor
2.0-5.0' Red brown silt and decomposed red shale, dry,

no odor

5.0-33.0' Red shale, fractured, no odor

!

33.0-35.0' Grey shale, fractured, no odor

35.0-38.0' Red shale, fractured, no odor

(Water encountered at 38.0')
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Environmental Resources Management Drilling Log
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Description/Soil Classification
(Color, Texture, Structures)

0-2.0' Grey silt, dry, no odor
2.0-5.0' Red brown silt and decomposed red shale, dry,

no odor

5.0-33.0' Red shale, fractured, dry, no odor

33.0-35.0' Grey shale, fractured, dry, no odor

35.0-80.0' Red shale, fractured, no odor
(Water encountered at 38.0')

i

JO. 0-103.0' Grey shale, fractured, fractures filled with
calcite, no odor

ff
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Environmental Resources Management Drilling Log
Amet-Pk H«5D Sketch MapProject *_iH=»_cr- -.,i_j--< Owner

Locatior

Well Nu

Surface
Screen :

Casing:

Drilling

Driller..
a!ai

£
a.
Oo

100

120

140

160

180

200

Hatfield, PA wn timber 449-02
mher MW-9D Tnta. na«*h 397.00 ' nlamoter 6.0"

Elevatio
Hia ..,,.

n 347.86 Water 1 evel- Initial .... . _?4-hrs

Open holelcinr,th sint RIW.
Dia 65/8" lonnth 42.20' Tuno Carbon steel

Compan
Warre

I
o
£
CL

c5
— —

g

-EEL

m
=H

~
-
_

y C.S. Garber nrillino MofhnH Air Harmer
n Smith ,.„„ By Val P. Britton Date Drilled 8-4-86

We
ll

Co
ns
lr
uc
ti
on

Sa
mp
le

Nu
mb
er

•

Description/Soil Classification
(Color, Texture, Structures) . — .

103.0-105.0' Void (20 gpm at this point)
105.0-115.0' Brown shale, fractured, fractures filled with

calcite, no odor

115.0-134.0' Red brown shale, fractured, fractures filled
with calcite, no odor

134.0-150.0' Brown shale, fractured, fractures filled with
calcite, no odor

150. 0-169.0' Grey shale, fractured, fractures filled with
calcite, no odor

L69. 0-210.0' Red brown shale, fractured, fractures filled
with calcite, no odor

flR3008201"^~ol~



Environmental Resources Management Drilling Log
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Description/Soil Classification
(Color, Texture, Structures) • — -

210.0-212.0' Void (60 gpm at this point)
212.0-249.0' Red brown shale, fractured, fractures filled

with calcite, no odor

215.0-234.0' Red brown shale, fractured, fractures filled
with calcite, no odor

249.0-334.0' Grey shale, fractured, fractures filled with
calcite, no odor

»

PageJ_ofJ_
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Description/Soil Classification
(Color, Texture, Structures) - —

334.6-364.0' Red shale, fractured, fractures filled with
calcite, no odor

!

364.0-366.0' Void (100 gpm at this "point)

366.0-397.0' Red shale, fractured, fractures filled with
calcite, no odor

Total Depth 397.00'
Open hole 397.0-42.20'
Steel casing 42.20-0'
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LABORATORY ANALYTICAL DATA
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AN A LYSIS REPORT

Sample No. ,WW~ 1092045 ..-: r
uhuu.*,.'.—.-. •»"& cs&&±*~»**-m».*»**--i •» f '*a it,'. J«£.. gJit-* - -l̂ V •'-: .- U <»-. Ĵ Jh rt*

Environ. Resources Management Date Reported 8/22/86
999 West Chester Pike Date Submitted 8/15/86
P. 0. Box 357 Discard Date 8/30/86
West Chester, PA 19380 Collected by C

Ametek MW-7 Grab Groundwater Sample P.O. 44902
Collected 8/14/86 (0950) by VFB & STB Rel.

RESULT LIMIT OF
Purgables Method # 624 AS RECEIVED DETECTION LAB CODE
Acrolein N.D. ppb 1000. 082400000S
Acrylonitrile N.D. ppb 1000. 082500000S
2-Chloroethylvinyl ether N.D. ppb 100. 082600000S
Chloromethane N.D. ppb 100. 082700000S
Bromomethane N.D. ppb 100. 082800000S
Vinyl chloride N.D. ppb 100. 082900000S
Chloroethane N.D. ppb 100. 083000000S
Methylene chloride N.D. ppb 100. 083100000S
1,1-Dichloroethene 100. ppb 100. 083200000S
1,1-Dichloroethane N.D. ppb 100. 083300000S
trans-1,2-Dichloroethene N.D. ppb 100. 083400000S
Chloroform N.D. ppb 100. 083500000S
1,2-Dichloroethane N.D. ppb 100. 083600000S
1,1,1-Trichloroethane - - 800. ppb 100. 083700000S
Carbon tetrachloride N.D. ppb 100. 083800000S
Dichlorobromomethane -, N.D. ppb 100. 083900000S
1,2-Dichloropropane N.D. ppb 100. 084000000S
trans-1,3-Dichloropropene N.D. ppb 100. 084100000S
Trichloroethene 300. ppb 100. 084200000S
Benzene N.D. ppb 100. 084300000S
cis-1,3-Dichloropropene N.D. ppb 100. 084400000S
1,1,2-Trichloroethane N.D. ppb 100. 084500000S
Dibromochloromethane N.D. ppb 100. 084600000S
Bromoform N.D. ppb 100. 084700000S
Tetrachloroethene N.D. ppb 100. 084800000S
1,1,2,2-Tetrachloroethane N.D. ppb 100. 084900000S
Toluene N.D. ppb 100. 085000000S
Chlorobenzene N.D. ppb 100. 085100000S
Ethylbenzene N.D. ppb 100. 085200000S
Fluorotrichloromethane 700. ppb 100. 079000000S

A dilution was run of this sample due to the elevated levels of VOA com-
pounds present and thus the reporting limits are raised.

3 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
Lancaster Laboratories, Inc.
Reviewed and Approved by:-- - .

• Nelson H. Risser B.A.
SEE REVERSE SIDE FOR EXPLANATION Senior Chemist- GC/MS
OF SYMBOLS AND ABBREVIATIONS

AR30082B



AN AILYSIS REPORT

..- ... -'••••"•'•'_;;• •" *?r~
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Environ. Resources Management Date Reported 8/22/86
999 West Chester Pike Date Submitted 8/15/86
P. 0. Box 357 Discard Date 8/30/86
West Chester, PA 19380 Collected by C

Ametek MW-4 Grab Groundwater Sample P.O. 44902
Collected 8/14/86 (1040) by VFB & STB Rel-.

RESULT LIMIT OF
Purgables Method # 624 AS RECEIVED DETECTION LAB CODE
Acrolein N.D. ppb 100. 082400000S
Acrylonitrile N.D. ppb 100. 082500000S
2-Chloroethylvinyl ether N.D. ppb 10. 082600000S
Chloromethane N.D. ppb 10. 082700000S
Bromomethane N.D. ppb 10. 082800000S
Vinyl chloride N.D. ppb 10. 082900000S
Chloroethane N.D. ppb 10. 083000000S
Methylene chloride N.D. ppb 10. 083100000S
1,1-Dichloroethene N.D. ppb 10. 083200000S
1,1-Dichloroethane N.D. ppb 10. 083300000S
trans-1,2-Dichloroethene N.D. ppb 10. 083400000S
Chloroform N.D. ppb 10. 083500000S
1,2-Dichloroethane N.D. ppb 10. 083600000S
1,1,1-Trichloroethane - N.D. ppb 10. 083700000S
Carbon tetrachloride N.D. ppb 10. 083800000S
Dichlorobromomethane N.D. ppb 10. 083900000S
1,2-Dichloropropane N.D. ppb 10. 084000000S
trans-1,3-Dichloropropene N.D. ppb 10. 084100000S
Trichloroethene . N.D. ppb 10. 084200000S
Benzene N.D. ppb 10. 084300000S
cis-1,3-Dichloropropene N.D. ppb 10. 084400000S
1,1,2-Trichloroethane N.D. ppb 10. 084500000S
Dibromochloromethane N.D. ppb 10. 084600000S
Bromoform N.D. ppb 10. 084700000S
Tetrachloroethene N.D. ppb 10. 084800000S
1,1,2,2-Tetrachloroethane N.D. ppb 10. 084900000S
Toluene ' N.D. ppb 10. 085000000S
Chlorobenzene N.D. ppb 10. 085100000S
Ethylbenzene N.D. ppb 10. 085200000S
Fluorotrichloromethane N.D. ppb 10. 079000000S

3 COPIES-TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
Lancaster Laboratories, Inc.

TneAn-e.carAsscc.a-c-Of f Reviewed and '
LaDC'-'O' V *-CC'tC • 3' Cr ' - «— - -

f" -.T i. ~ c oq ca " e'cs c* resting

Nelson H. Ri, .. .
SEE REVERSE SIDE FOR EXPLANATION Senior Chemis t^GC/MS
OP SYMBOLS AND ABBREVIATIONS

RR300BZ6



ANALYSIS REPORT

Environ. Resources Management Date Reported 8/22/86
999 West Chester Pike Date Submitted 8/15/86
P. 0. Box 357 Discard Date 8/30/86
West Chester, PA 19380 Collected by C

Ametek Well 1 Grab Groundwater Sample P.O. 44902
Collected 8/14/86 (1145) by VFB & STB Rel.

RESULT LIMIT OF
Purgables Method # 624 AS RECEIVED DETECTION LAB CODE
Acrolein N.D. ppb 100. 08240000QS
Acrylonitrile N.D. ppb 100. 082500000S
2-Chloroethylvinyl ether N.D. ppb 10. 082600000S
Chloromethane N.D. ppb 10. 082700000S
Bromomethane N.D. ppb 10. 082800000S
Vinyl chloride N.D. ppb 10. 082900000S
Chloroethane N.D. ppb 10. 083000000S
Methylene chloride N.D. ppb 10. 083100000S
1,1-Dichloroethene 210. ppb 10. 083200000S
1,1-Dichloroethane 20. ppb 10. 083300000S
trans-1,2-Dichloroethene N.D. ppb 10. 083400000S
Chloroform N.D. ppb 10. 083500000S
1,2-Dichloroethane N.D. ppb 10. 083600000S
1,1,1-Trichloroethane. - 1,900. ppb 10. 083700000S
Carbon tetrachloride N.D. ppb 10. 083800000S
Dichlorobromomethane N.D. ppb 10. 083900000S
1,2-Dichloropropane N.D. ppb 10. 084000000S
trans-1,3-Dichloropropene N.D. ppb 10. 084100000S
Trichloroethene 540. ppb 10. 084200000S
Benzene N.D. ppb 10. 084300000S
cis-1,3-Dichloropropene N.D. ppb 10. 084400000S
1,1,2-Trichloroethane N.D. ppb 10. 084500000S
Dibromochloromethane N.D. ppb 10. 084600000S
Bromoform N.D. ppb 10. 084700000S
Tetrachloroethene 30. ppb 10. 084800000S
1,1,2,2-Tetrachloroethane N.D. ppb- 10. 084900000S
Toluene N.D. ppb 10. 085000000S
Chlorobenzene N.D. ppb 10. 085100000S
Ethylbenzene N.D. ppb 10. 085200000S
Fluorotrichloiomethane 410. ppb 10. 079000000S

3 COPIES*TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
Lancaster Laboratories, Inc.

rv. Ar-~.ca-A.sccat.cn-or Reviewed and Approved by:
3CC'a':.v Ace'i-.'a-O'1
-->i- ca 4 E ; eg ca- • e-os o< :es::rg

Nelson H. Risser B.A.
SEE REVERSE SIDE FOR EXPLANATION Senior Chemist- GC/MS
OF SYMBOLS AND ABBREVIATIONS
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Environ. Resources Management Date Reported 8/22/86
999 West Chester Pike Date Submitted 8/15/86
P. 0. Box 357 Discard Date 8/30/86
West Chester, PA 19380 Collected by C

Ametek MW-8 Grab Groundwater Sample P.O. 44902
Collected 8/14/86 (1215) by VFB & STB Rel.

RESULT LIMIT OF
Purgables Method # 624 AS RECEIVED DETECTION LAB CODE
Acrolein N.D. ppb 100. 082400000S
Acrylonitrile N.D. ppb 100. 082500000S
2-Chloroethylvinyl ether N.D. ppb 10. 082600000S
Chloromethane N.D. ppb 10. 082700000S
Bromomethane N.D. ppb 10. 082800000S
Vinyl chloride N.D. ppb 10. 082900000S
Chloroethane N.D. ppb 10. 083000000S
Methylene chloride N.D. ppb 10. 083100000S
1,1-Dichloroethene N.D. ppb 10. 083200000S
1,1-Dichloroethane N.D. ppb 10. 083300000S
trans-1,2-Dichloroethene N.D. ppb 10. 083400000S
Chloroform N.D. ppb 10. 083500000S
1,2-Dichlorqethane . . N.D. ppb 10. 083600000S
1,1,1-Trichloroethane N.D. ppb 10. 083700000S
Carbon tetrachloride ,-. N.D. ppb 10. 083800000S
Dichlorobromomethane N.D. ppb 10. 083900000S
1,2-Dichloropropane N.D. ppb 10. 084000000S
trans-1,3-Dichloropropene N.D. ppb 10. 084100000S
Trichloroethene N.D. ppb " 10. 084200000S
Benzene N.D. ppb . 10. 084300000S
cis-1,3-Dichloropropene N.D. ppb 10. 084400000S
1,1,2-Trichloroethane N.D.• ppb 10. 084500000S
Dibromochloromethane N.D. ppb 10. 084600000S
Bromoform N.D. ppb 10. 084700000S
Tetrachloroethene N.D. ppb 10. 084800000S
1,1,2,2-Tetrachloroethane N.D. ppb 10. 084900000S
Toluene 10. ppb 10. 085000000S
Chlorobenzene N.D. ppb - 10. 085100000S
Ethyibenzene N.D. ppb 10. 085200000S
Fluorotrichloromethane ' N.D. ppb 10. 079000000S

3 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
reA-e'car-Assocax.r-o' Lancaster Laboratories, Inc.
-«~3:r_."iTMc3â oso--es:rq Reviewed and Approved by:

SEE REVERSE SIDE FOR EXPLANATION Nelson H. Ris.
OF SYMBOLS AND ABBREVIATIONS .Senior Chemis, --

AR300828



ANALYSIS REPORT

Environ. Resources Management Date Reported 8/22/86
999 West Chester Pike Date Submitted 8/15/86
P. 0. Box 357 Discard Date 8/30/86
West Chester, PA 19380 Collected by C

Ametek MW-9 Grab Groundwater Sample P.O. 44902
Collected 8/14/86 (1415) by VFB & STB Rel.

RESULT LIMIT OF
Purgables Method # 624 AS RECEIVED DETECTION LAB CODE.
Acrolein N.D. ppb 100. 082400000S
Acrylonitrile N.D. ppb 100. 082500000S
2-Chloroethylvinyl ether N.D. ppb 10. 082600000S
Chloromethane N.D. ppb 10. 082700000S
Bromomethane N.D. ppb 10. 082800000S
Vinyl chloride N.D. ppb 10. 082900000S
Chloroethane N.D. ppb 10. 083000000S
Methylene chloride N.D. ppb 10. 083100000S
1,1-Dichloroethene N.D. ppb 10. 083200000S
1,1-Dichloroethane N.D. ppb 10. 083300000S
trans-1,2-Dichloroethene N.D. ppb 10. 083400000S
Chloroform N.D. ppb 10. 083500000S
1,2-Dichloroethane . - N.D. ppb 10. 083600000S
1,1,1-Trichloroethane N.D. ppb 10. 083700000S
Carbon tetrachloride N.D. ppb 10. 083800000S
Dichlorobromomethane N.D. ppb 10. 083900000S
1,2-Dichloropropane N.D. ppb 10. 084000000S
trans-1,3-Dichloropropene N.D. ppb 10. 084100000S
Trichloroethene N.D. ppb 10. 084200000S
Benzene N.D. ppb 10. 084300000S
cis-1,3-Dichloropropene N.D. ppb 10. 084400000S
1,1,2-Trichloroethane N.D. ppb 10. 084500000S
Dibromochloromethane N.D. ppb 10. 084600000S
Bromoform N.D. ppb 10. 084700000S
Tetrachloroethene N.D. ppb 10. 084800000S
1,1,2,2-Tetrachloroethane N.D. ppb 10. 084900000S
Toluene N.D. ppb 10. 085000000S
Chlorobenzene N.D. ppb 10. 085100000S
Ethylbenzene N.D. ppb, 10. 085200000S
Fluorotrichloromethane N.D. ppb 10. 079000000S

3 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
- .. . Lancaster Laboratories, Inc.

~'~*~-.3 i=cc3ca • e<is o- :es;.rg Reviewed and Approved by:

SEE REVERSE SIDE FOR EXPLANATION Nelson H
OF SYMBOLS AND ABBREV.AT.ONS ™ «'

--leae-ce-' --.E-r-rc- es -= I1R300829
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Environ. Resources Management Date Reported 8/22/86
999 West Chester Pike Date Submitted 8/15/86
P. 0. Box 357 Discard Date 8/30/86
West Chester, PA 19380 Collected by C

Ametek MW-9D Grab Groundwater Sample P.O. 44902
Collected 8/14/86 (1530) by VFB & STB Rel.

RESULT LIMIT OF
Purgables Method # 624 AS RECEIVED DETECTION LAB CODE
Acrolein N.D. ppb 100. 082400000S
Acrylonitrile N.D. ppb 100. 082500000S
2-Chloroethylvinyl ether N.D. ppb 10. 082600000S
Chloromethane N.D. ppb 10. 082700000S
Bromomethane N.D. ppb 10. 082800000S
Vinyl chloride - N.D. ppb 10. 082900000S
Chloroethane N.D. ppb 10. 083000000S
Methylene chloride N.D. ppb 10. 083100000S
1,1-Dichloroethene N.D. ppb 10. 083200000S
1,1-Dichloroethane N.D. ppb 10. 083300000S
trans-1,2•Dichloroethene N.D. ppb 10. 083400000S
Chloroform N.D. ppb 10. 083500000S
1,2-Dichloro.ethane . . . N.D. ppb 10. 083600000S
1,1,1-Trichloroethane N.D. ppb 10. 083700000S
Carbon tetrachloride N.D. ppb 10. 083800000S
Dichlorobromomethane N.D. ppb • 10. 083900000S
1,2-Dichloropropane . N.D. ppb 10. 084000000S
trans-1,3-Dichloropropene N.D. ppb 10. 084100000S
Trichloroethene N.D. ppb 10. 084200000S
Benzene N.D. ppb 10. 084300000S
cis-1,3-Dichloropropene N.D. ppb 10. 084400000S
1,1,2-Trichloroethane N.D. ppb 10. 084500000S
Dibromochloromethane N.D.. ppb 10. 084600000S
Bromoform N.D. ppb 10. 084700000S
Tetrachloroethene N.D. ppb 10. 084800000S
1,1,2,2-Tetrachloroethane N.D. ppb 10. 084900000S
Toluene N.D. ppb 10. 085000000S
Chlorobenzene N.D. ppb 10. 085100000S
Ethylbenzene N.D. ppb, 10. 085200000S
Fluorotrichloromethane N.D. ppb 10. 079000000S

., *

3 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
Lancaster Laboratories, Inc.
Reviewed and Approved by:

SEE REVERSE SIDE FOR EXPLANATION Nelson H. Risser
OF SYMBOLS AND ABBREVIATIONS Senior Chemist-

HR3QQ83Q



ANALYSIS RETORTT

Environ. Resources Management Date Reported 8/22/86
999 West Chester Pike Date Submitted 8/15/86
P. 0. Box 357 Discard Date 8/30/86
West Chester, PA 19380 Collected by C

Ametek Well 2 Grab Groundwater Sample P.O. 44902
Collected 8/14/86 (1545) by VFB & STB Rel.

RESULT LIMIT OF
Purgables Method # 624 AS RECEIVED DETECTION LAB CODE
Acrolein N.D. ppb 100. 082400000S
Acrylonitrile N.D. ppb 100. 082500000S
2-Chloroethylvinyl ether N.D. ppb 10. 082600000S
Chloromethane N.D. ppfa 10. 082700000S
Bromomethane N.D. ppb 10. 082800000S
Vinyl chloride N.D. ppb 10. 082900000S
Chloroethane N.D. ppb 10. 083000000S
Methylene chloride N.D. ppb 10. 083100000S
1,1-Dichloroethene 230. ppb 10. 083200000S
1,1-Dichloroethane 20. ppb 10. 083300000S
trans-1,2-Dichloroethene N.D. . ppb 10. 083400000S
Chloroform N.D. ppb 10. 083500000S
1,2-Dichloroethane • - N.D. ppb 10. 083600000S
1,1,1-Trichloroethane 1,900. ppb 10. 083700000S
Carbon tetrachloride N.D. ... ppb 10. 083800000S
Dichlorobromomethane N.D. ppb 10. 083900000S
1,2-Dichloropropane N.D. ppb 10. 084000000S
trans-1,3-Dichloropropene N.D. ppb 10. 084100000S
Trichloroethene 570. ppb 10. 084200000S
Benzene N.D. ppb 10. 084300000S
cis-1,3-Dichloropropene N.D. ppb 10. 084400000S
1,1,2-Trichloroethane N.D. ppb 10. 084500000S
Dibromochloromethane N.D.- ppb 10. 084600000S
Bromoform N.D. ppb 10. 084700000S
Tetrachloroethene 30. ppb 10. 084800000S
1,1,2,2-Tetrachloroethane N.D. ppb 10. 084900000S
Toluene N.D. ppb 10. 085000000S
Chlorobenzene N.D. ppb 10. 085100000S
Ethylbenzene N.D. ppb 10. 085200000S
Fluorotrichloromethane 510. ppb 10. 079000000S

3 COPIES TO Environmental Resources Mgrat. ATTN: David R. Blye

Respectfully Submitted
T";;,;.~r=r.A.T'.'.air'or Lancaster Laboratories, Inc.
:---3:. a'5c-ê :a%.:sc"«sTo Reviewed, and Approved by:

SEE REVERSE SIDE FOR EXPLANATION Nelson H. Risser B.
OF SYMBOLS AND ABBREVIATIONS Senior Chemist- GC/

AR3QQ83I
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Environ. Resources Management Date Reported 8/29/86
999 West Chester Pike Date Submitted 8/14/86
P. 0. Box 357 Discard Date 9/ 6/86
West Chester, PA 19380 Collected by C

Ametek MW-4D Grab Water Sample P.O. 44902
Collected on 08/13/86 (1100) by VFB/STB Rel.

RESULT LIMIT OF
Purgables Method # 624 AS RECEIVED DETECTION LAB CODE
Acrolein N.D. ppb 100. 082400000S
Acrylonitrile N.D. ppb 100. 082500000
2-Chloroethylvinyl ether N.D. ppb 10. 082600000
Chloromethane N.D. ppb 10. 082700000
Bromomethane N.D. ppb 10. 082800000
Vinyl chloride N.D. ppb 10. 082900000
Chloroethane N.D. ppb 10. 083000000
Methylene chloride N.D. ppb 10. 083100000
1,1-Dichloroethene N.D. ppb 10. 083200000
1,1-Dichloroethane N.D. ppb 10. 083300000
trans-1,2-Dichloroethene N.D. ppb 10. 083400000
Chloroform N.D. ppb 10. 083500000
1,2-Dichloroethane N.D. ppb 10. 083600000
1,1,1-TrichLoroethane . . N.D. ppb 10. 083700000
Carbon tetrachloride . N.D. ppb 10. 083800000
Dichlorobromomethane N.D. ppb 10. 083900000
1,2-Dichloropropane N.D. ppb 10. 084000000
trans-1,3-Dichloropropene. N.D. ppb 10. 084100000
Trichloroethene N.D. ppb 10. 084200000
Benzene N.D. ppb 10. 084300000
cis-1,3-Dichloropropene N.D. ppb . 10. 084400000
1,1,2-Trichloroethane N.D. ppb 10. 084500000
Dibromochloromethane N.D. ppb 10. 084600000
Bromoforra N.D.- ppb 10. 084700000
Tetrachloroethene N.D. ppb 10. 084800000
1,1,2,2-Tetrachloroethane N.D:. ppb 10. 084900000
Toluene N.D. ppb 10. 085000000
Chlorobenzene N.D. ppb 10. 085100000
Ethylbenzene N.D. ppb 10. 085200000
Fluorotrichloromethane N.D. ppb 10. 079000000

3 COPIES-TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
Lancaster Laboratories, Inc.
Reviewed and Approved by:

Nelson H. Risser B.A.
SEE REVERSE SIDE FOR EXPLANATION Senior Chemist- ~~
OF SYMBOLS AND ABBREVIATIONS

AR300833



ANALYSIS REPORT

LLI Sample No. W 1091587 .

Environ. Resources Management Date Reported 8/19/86
999 West Chester Pike Date Submitted 8/14/86
P. 0. Box 357 Discard Date 8/27/86
West Chester, PA 19380 Collected by C

Ametek MW-2 Grab Water Sample P.O. 44902
Collected on 08/13/86 (1150) by VFB/STB Rel.

RESULT LIMIT OF
Purgables Method # 624 AS RECEIVED DETECTION LAB CODE
Acrolein N.D. ppb 100. 08240000QS
Acrylonitrile N.D. ppb 100. 082500000S
2-Chloroethylvinyl ether N.D. ppb 10. 082600000S
Chloromethane N.D. ppb 10. 0827COCOOS
Bromomethane N.D. ppb 10. 082800000S
Vinyl chloride N.D. ppb 10. 082900000S
Chloroethane N.D. ppb 10. 083000000S
Methylene chloride • N.D. ppb 10. 083100000S
1,1-Dichloroethene 170. ppb 10. 083200000S
1,1-Dichloroethane N.D. ppb 10. 083300000S
trans-1,2-Dichloroethene N.D. ppb 10. 083400000S
Chloroform • N.D. ppb 10. 083500000S
1,2-Dichloroethane N.D. ppb 10. 083600000S
1,1,1 .-Trichloroethane ' ' 280. ppb 10. 083700000S
Carbon tetrachloride N.D. ppb 10. 083800000S
Dichlorobromomethane . N.D. ppb 10. 083900000S
1,2-Dichloropropane N.D. ppb 10. 084000000S
trans-1,3-Dichloropropene N.D. ppb 10. 084100000S
Trichloroethene • 160. . ppb 10. 084200000S
Benzene N.D. ppb 10. 084300000S
cis-1,3-Dichloropropene N.D. ppb 10. 084400000S
1,1,2-Trichloroethane N.D. ppb 10. 084500000S
Dibroraochloromethane N.D. ppb 10. 084600000S
Bromoform N.D. ppb 10. 084700000S
Tetrachloroethene N.D. ppb 10. 084800000S
1,1,2,2-Tetrachloroethane N.D. ppb • 10. 084900000S
Toluene N.D. ppb 10. 085000000S
Chlorobenzene N.D. ppb . 10. 085100000S
Ethylbenzene N.D. ppb 10. 085200000S
Fluorotrichloromethane N.D. ppb 10. 079000000S

3 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
Lancaster Laboratories, Inc.

;:3":.:V'i.;""' .. ._-- - Reviewed and Approved by:

Nelson H. Risse
SEE REVERSE SIDE FOR EXPLANATION Senior Chemist
OF SYMBOLS AND ABBREVIATIONS ' "

flR30083tf



Environ. Resources Management Date Reported 8/19/86
999 Vest Chester Pike Date Submitted 8/14/86
P. 0. Box 357 Discard Date 8/27/86
West Chester, PA 19380 Collected by C

Ametek MW-1 Grab Water Sample P.O. 44902
Collected on 08/13/86 (1310) by VFB/STB Rel.

RESULT LIMIT OF
Purgables Method # 624 AS RECEIVED DETECTION LAB CODE
Acrolein N.D. ppb 100. 082400009S
Acrylonitrile N.D. ppb 100. 082500000S
2-Chloroethylvinyl ether N.D. • ppb 10. 082600000S
Chloromethane N.D. ppb 10. 082700COOS
Bromomethane N.D. ppb 10. 0828COOOOS
Vinyl chloride N.D. ppb 10. 082900000S
Chloroethane N.D. ppb 10. 083000000S
Methylene chloride N.D. ppb 10. 083100000S
1,1-Dichloroethene N.D. ppb 10. 083200000S
1,1-Dichloroethane N.D. ppb 10. 083300000S
trans-1,2-Dichloroethene N.D. ppb 10. 083400000S
Chloroform N.D. ppb 10. 083500000S
1,2-Dichloroethane N.D. ppb 10. 083600000S
1,1,1-TrichIoroethane ' ' ' N.D. ppb 10. 083700000S
Carbon tetrachloride N.D. ppb 10. 083800000S
Dichlorobromomethane N.D. ppb 10. 083900000S
1,2-Dichloropropane N.D. ppb 10. 084000000S
trans-1,3-Dichloropropene N.D. ppb 10. 084100000S
Trichloroethene N.D. ppb 10. 084200COOS
Benzene N.D. ppb 10. 084300000S
cis-1,3-Dichloropropene N.D. ppb 10. 0844000COS
1,1,2-Trichloroethane N.D. ppb 10. 084500000S
Dibrornochlorome thane N.D. ppb 10. 084600000S
Bromoforni N.D.' ppb 10. 084700000S
Tetrachloroethene N.D. ppb 10. 084800000S
1,1,2,2-Tetrachloroethane N.D. ppb 10. 084900000S
Toluene N.D. ppb 10. 085000000S
Chlorobenzene N.D. ppb 10. 085100000S
Ethylbenzene - N.D. ppb 10. 0852000COS
Fluororrichloromethane 70. . ppb 10. 079000000S

3 COPIES'TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
Lancaster Laboratories, Inc.

"j!.'.7-.':!'-':!vV-""' - - • _ Reviewed and Approved by:

Nelson H. Risser B.A.che-sr r^c
AR 3008 3 5



LLI Sample No/ WW.'1091589"*"f

Environ. Resources Management Date Reported 8/19/86
999 West Chester Pike Date Submitted 8/14/86
P. 0. Box 357 Discard Date 8/27/86
West Chester, PA 19380 Collected by C

Ametek MW-3 Grab Water Sample • P.O. 44902
Collected on 08/13/86 (1345) by VFB/STB _ Rel.

RESULT LIMIT OF
Purgables Method # 624 AS RECEIVED DETECTION LAB CODE
Acrolein N.D. ppb 100. 0824000005
Acrylonitrile N.D. ppb 100. 082500000S
2-Chloroethylvinyl ether N.D. ppb 10. 082600000S
Chloromethane N.D. ppb 10. 082700000S
Bromomethane N.D. ppb 10. 082800000S
Vinyl chloride N.D. ppb 10. 082900000S
Chloroethane N.D. ppb 10. 083000000S
Methylene chloride N.D. ppb 10. 083100000S
1,1-Dichloroethene 40. ppb 10. 083200000S
1,1-Dichloroethane 20. ppb 10. 083300000S
trans-1,2-Dichloroethene 310. ppb 10. 083400000S
Chloroform N.D. ppb 10. 083500000S
1,2-Dichloroethane N.D. ppb 10. 083600000S
1,1,1-Trichloroethane ' " ' 80. ppb 10, 083700000S
Carbon tetrachloride N.D. ppb 10. 083800000S
Dichlorobromomethane N.D. ppb 10. 083900000S
1,2-Dichloropropane N.D. ppb 10. 084COOOOOS
trans-1,3-Dichloropropene N.D. ppb 10. 084100000S
Trichloroethene 5,300. ppb 10. 084200COOS
Benzene N.D. ppb 10. 084300000S
cis-1,3-Dichloropropene N.D. ppb ' 10. 084400000S
1,1,2-Trichloroethane N.D. ppb 10. . 084500000S
Dibromochloromethane N.D. ppb 10. 084600000S
Bromoform N.D.- ppb 10. 084700000S
Tetrachloroethene 40. ppb 10. 084800000S
1,1,2.2-Tetrachloroethane N.D. ppb 10. 084900000S
Toluene N.D. ppb 10. 085000000S
Chlorobenzene N.D. ppb 10. 085100000S
Ethylbenzene N.D. ppb 10. 085200000S
Fiuorotrichloromethane N.D. , ppb 10. 079000000S

3 COPIES"TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
Lancaster Laboratories, Inc.

-- Revieyed and Approved by:

Nelson H. Risser B.A.
SEE REVERSE SIDE FOR EXPLANATION Senior Chemis t • GC/MS
OF SYMBOLS AND ABBREVIATIONS

flR300836



ANAli.YSiSREPOR,r

Sample No.' W 10.9 1.590 <.

Environ. Resources Management Date Reported 8/19/86
999 West Chester Pike Date Submitted 8/14/86
P. 0. Box 357 Discard Date 8/27/86
West Chester, PA 19380 Collected by C

Ametek MW-5 Grab Water Sample P.O. 44902
Collected on 08/13/86 (1355) by VFB/STB Rel.

RESULT LIMIT OF
Purgables Method # 624 AS RECEIVED DETECTION LAB CODE
Acrolein N.D. ppb 100. 082400000S
Acrylonitrile ' N.D. ppb 100. 082500000S

2-Chloroethylvinyl ether N.D. ppb 10. 08260COOOS
Chloromethane N.D. ppb 10. 082700000S
Bromome thane N.D. ppb 10. 082800000S
Vinyl chloride N.D. ppb 10. 082900000S
Chloroethane N.D. ppb 10. 083000000S
Methylene chloride N.D. ppb 10. 083100000S
1, 1-Dichloroethene N.D. ppb 10. 083200000S
1, 1-Dichloroethane N.D. ppb 10. 083300000S
trans -1,2 -Dichloroethene N.D. ppb 10. 083400000S
Chloroform N.D. ppb 10. 083500000S
1,2-DichlorO'ethane ' ' ' N.D. ppb 10. 083600000S
1,1,1-Trichloroethane N.D. ppb 10. 083700000S
Carbon tetrachloride N.D. ppb 10. 083800000S
Dichlorobrornomethane N.D. ppb 10. 083900000S
1,2-Dichloropropane N.D. ppb 10. 084000000S
trans- 1, 3-Dichloropropene N.D. ppb 10. 08410COCOS
Trichloroethene 20. ppb 10. 084200000S
Benzene "N.D7" ppb 10. 084300000S
cis-i, 3-Dichloropropene N.D. ppb 10. 084400000S
1,1,2-Trichloroethane N.D. ppb 10. 084500000S
Dibromochlorornethane N.D. ppb 10. 084600000S
Bromoforn N.D. ppb 10. 084700000S
Tetrachloroethene 90. ppb 10. 084800000S
1,1,2,2-Tetrachloroethane N.D. ppb 10. 084900000S
Toluene N.D. ppb 10. 085000000S
Chlorobenzene N.D. ppb 10. 085100000S
Ethylbenzene N.D. . ppb 10. 08520COCOS
Fluorotrichloromethane^ N.D. ppb 10. 07900COCOS

3 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
• - - - . . - Lancaster Laboratories, Inc.

— - - Reviewed and Approved by:
-

SEE REVERSE SIDE FOR EXPLANATION Nelson H. RlSSer B.A.
OF SYMBOLS AND ABBREVIATIONS SenioJ. Che;nisC.

AR3 00837



" —LLI Sample No; W 1091591

Environ. Resources Management Date Reported 8/19/86
999 West Chester Pike Date Submitted 8/14/86
P. 0. Box 357 Discard Date 8/27/86
West Chester, PA 19380 Collected by C

Ametek MW-8D Grab Water Sample P.O. 44902
Collected on 08/13/86 (1510) by VFB/STB Rel.

RESULT LIMIT OF
Purgables Method # 624 AS RECEIVED DETECTION LAB CODE
Acrolein N.D. ppb 100. 082400000S
Acrylonitrile N.D. ppb 100. 082500000S
2-Chloroethylvinyl ether N.D. ppb 10. 082600000S
Chloromethane N.D. ppb 10. 082700000S
Bromomethane N.D. ppb . 10. 082800000S
Vinyl chloride N.D. ppb 10. 082900000S
Chloroethane N.D. ppb 10. 083000000S
Methylene chloride N.D. ppb 10. 083100000S
1,1-Dichloroethene . N.D. ppb 10. 083200000S
1,1-Dichloroethane N.D. ppb 10. 083300000S
trans-1,2-Dichloroethene N.D. ppb 10. 083400000S
Chloroform N.D. ppb 10. 083500000S
1,2-Dichloroethane ' ' ' N.D. ppb 10. 083600000S
1,1,1-Trichloroethane ' N.D. ppb 10. 083700000S
Carbon tetrachloride N.D. ppb 10. 083800000S
Dichlorobromomethane N.D. ppb 10. 083900000S
1,2-Dichloropropane N.D. ppb 10. 084000000S
trans-1,3-Dichloropropene N.D. ppb 10. 08410COOOS
Trichloroethene N.D. ppb 10. 084200000S
Benzene N.D. ppb 10. 084300000S
cis-1,3-Dichloropropene N.D. ppb 10. 084400000S
1,1,2-Trichloroethane N.D. ppt 10. 084500000S
Dibromochloromethane N.D. ppb 10. 084600000S
Bromoform N.D. ppb 10. 084700000S
Tetrachloroethene N.D. ppb 10. 084800000S
1,1,2,2-Tetrachloroethane N.D. ppb 10. 084900000S
Toluene N.D. ppb 10. 085000000S
Chlorobenzene N.D. ppb 10. 085100000S
Ethylbenzene N.D. . ppb 10. 085200000S
Fluorotrichloromethane N.D. ppb 10. 0790000COS

-- •»

3 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
Lancaster Laboratories, Inc.

.-- - - —- --- -' ' Reviewed and Approved by:

SEE REVERSE SIDE FOR EXPLANATION Nelson H. RlSSt
OF SYMBOLS AND ABBREVIATIONS Senior CheTiist •

AR300838



£
LLI Sample No. WW'1091592

Environ. Resources Management Date Reported 8/19/86
999 West Chester Pike . Date Submitted 8/14/86
P. 0. Box 357 Dis.ird Date 8/27/86
West Chester, PA 19380 Collected by C

Ametek MW-6 Grab Water Sample . P.O. 44902
Collected on 08/13/86 (1540) by VFB/STB Rel.

RESULT LIMIT OF
Purgables Method # 624 AS RECEIVED DETECTION LAB CODE
Acrolein N.D. ppb 100. 082400000S
Acrylonitrile N.D. ppb • 100. 082500000S
2-Chloroethylvinyl ether ' N.D. ppb 10. 082600000S
Chloromethane N.D. ppb 10. 082700000S
Bromomethane N.D. ppb 10. 082800000S
Vinyl chloride N.D. ppb 10. 082900000S
Chloroethane N.D. ppb 10. 083000000S
Methylene chloride N.D. ppb 10. 083100000S
1,1-Dichloroethene 80. ppb 10. 083200000S
1,1-Dichloroethane N.D. ppb 10. 083300000S
trans-1,2-Dichloroethene 20. ppb 10. 083400000S
Chloroform N.D. ppb 10. 083500000S
1,2-Dichloraethane . . . N.D. ppb 10. 083600000S
1,1,1-Trichloroethane 2,300. ppb 10. 083700000S
Carbon tetrachloride N.D. ppb 10. 083800000S
Dichlorobromomethane N.D. ppb 10. 083900000S
1,2-Dichloropropane N.D. ppb 10. 084000000S
trans-1,3-Dichloropropene N.D. ppb 10. 084100000S
Trichloroethene 1,700. ppb 10. 084200000S
Benzene N.D. ppb 10. 084300000S
cis-1,3-Dichloropropene N.D. ppb 10. 084400000S
1,1,2-Trichloroethane N.D. ppb 10. 084500000S
Dibromochloromethane N.D.- ppb 10. 084600000S
Bromoforn. N.D. ppb 10. 084700000S
Tetrachloroethene N.D. ppb 10. 084800000S
1,1,2,2-Tetrachloroethane N.D. ppb 10. 084900000S
Toluene N.D. ppb 10. 085000000S
Chlorobenzene N.D. ppb 10. 085100000S
Ethylbenzene N.D. ppb 10. 085200000S
Fluorotrichloromethane 190. ppb 10. 079000000S

3 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
--.;--.3-i5..-..,̂ -... -- . '. ^Lancaster Laboratories, Inc.
:"-=.-,V.'.-..', :i .-s:••«.• -3 • Reviewed and Approved by:

^ SEE REVERSE SIDE FOR EXPLANATION Nelson H. Risser ° '
OF SYMBOLS AND ABBREVIATIONS Senior ChemiS t - G

. , : , AR300839



LLI Sample No. WV 1091593 ,> -C

Environ. Resources Management Date Reported 8/19/36
999 West Chester Pike ' Date Submitted 8/14/86
P. 0. Box 357 Discard Date 8/27/86
West Chester, PA 19380 Collected by C

Ametek Trip Blank Water Sample P.O. 44902
Collected on 08/13/86 (1200) by VFB/STB Rel.

RESULT LIMIT OF
Purgables Method # 624 AS RECEIVED DETECTION LAB CODE
Acrolein N.D. ppb 100. 082400000S
Acrylonitrile N.D. ppb 100. 082500000S
2-Chloroethylvinyl ether N.D. ppb 10. 082600000S
Chloro.r.e thane N.D. ppb 10. C82700000S
Bromomethane N.D. ppb 10. 082800000S
Vinyl chloride N.D. ppb 10. 082900000S
Chloroethane ' N.D. ppb 10. 083000000S
Methylene chloride N.D. ppb 10. 083100000S
1,1-Dichloroethene N.D. ppb 10. 083200000S
1,1-Dichloroethane N.D. ppb 10. 083300000S
trans-1,2-Dichloroethene N.D. ppb 10. 083400000S
Chloroform N.D. ppb 10. 083500000S
1,2-Dichloroethane N.D. ppb 10. 083600000S
1,1,1-Trichloroethane' " ' N.D. ppb 10. 083700000S
Carbon tetrachloride N.D. ppb 10. 083800000S
Dichlorobromomethane N.D. ppb 10. 083900000S
1,2-Dichloropropane N.D. ppb 10. 084000000S
trans-1,3-Dichloropropene N.D. ppb 10. 084100000S
Trichloroethene - N.D. ppb 10. 084200000S
Benzene N.D. ppb 10. 084300000S
cis-1,3-Dichloropropene N.D. ppb 10. 084400000S
1,1,2-Trichloroethane N.D. ppb 10. 084500000S
Dibro.7.ochloromethane N.D. ppb 10. ' 084600000S
Bromoform N.D.- ppb 10. 084700000S
Tetrachloroethene N.D. ppb 10. 084800000S
1,1,2,2-Tetrachloroethane N.D. ppb 10. 084900000S
Toluene N.D. ppb 10. OS5000000S
Chlorobenzene N.D. ppb . 10. 085100000S
Ethylbenzene N.D. ppb 10. 085200000S
Fluorotrichloromethane N.D. ppb 10. 079000000S

3 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
Lancaster Laboratories. Inc.

t-- - •- '' " ^ ." Reviewed and Approved by:
- _ ' --- -

"•"" " ' Nelson H. Risser B.A.
SEE REVERSE SIDE FOR EXPLANATION Senior Chenis
OF SYMBOLS AND ABBREVIATIONS
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Management, Inc.
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LLI Sample No. SW 1089996

Environ. Resources Management Date Reported 8/29/86
999 Vest Chester Pike Date Submitted 8/ 7/86
P. 0. Box 357 Discard Date 9/29/86
Vest Chester, PA 19380 Collected by C

Ametek B-16 2.5-4.5 Grab Soil Sample P.O. 44-902
Collected 08/06/86 (1025) by VFB Rel.

RESULT LIMIT OF
Purgables Method # 624 AS RECEIVED DETECTION LAB CODE
Acrolein N.D. ppm 2. 082400000S
Acrylonitrile N.D. ppm 2. 082500000
2-Chloroethylvinyl ether N.D. ppm 0.2 082600000
Chloromethane N.D. ppm 0.2 082700000
Bromomethane N.D. ppm 0.2 082800000
Vinyl chloride N.D. ppm 0.2 082900000
Chloroethane N.D. ppm 0.2 083000000
Methylene chloride N.D. ppm 0.2 083100000
1,1-Dichloroethene N.D. ppm 0.2 083200000
1,1-Dichloroethane N.D. ppm 0.2 083300000
trans-1,2-Dichloroethene N.D. ppm 0.2 083400000
Chloroform N.D. ppm 0.2 083500000
1,2-Dichloroethane N.D. ppm 0.2 083600000
1,1,1-Trichloroethane' " ' N.D. ppra 0.2 083700000
Carbon tetrachloride N.D. ppm 0.2 083800000
Dichlorobromomethane N.D. ppm 0.2 083900000
1,2-Dichloropropane N.D. ppm 0.2 084000000
trans-1,3-Dichloropropene N.D. ppm 0.2 084100000
Trichloroethene 3.7 ppm 0.2 084200000
Benzene N.D. ppm 0.2 084300000
cis-1,3-Dichloropropene N.D. ppm 0.2 084400000
1,1,2-Trichloroethane N.D. ppm 0.2 084500000
Dibromochloromethane N.D. ppm 0.2 084600000
Bromoform N.D.. ppm 0.2 084700000
Tetrachloroethene N.D. ppm 0.2 084800000
1,1,2,2-Tetrachloroethane N.D. ppm 0.2 084900000
Toluene N.D. ppm 0.2 085000000
Chlorobenzene N.D. ppm 0.2 085100000
Erhylbenzene . N.D. ppm 0.2 085200000
Fluorotrichloromethane N.D. ppm 0.2 0/900000U

3 COPIES TO Environmental Resources- Mgmt. ATTN: David R. Blye

Respectfully Submitted
Lancaster Laboratories, Inc.

-...--.3--.=::j•:-•-• - - ( " Reviewed and Approved by:

" " " " " " ' . . Nelson H. Risser 3..A
SEE REVERSE SIDE FOR EXPLANATION Senior Ch°—'
OF SYMBOLS AND ABBREVIATIONS



ANAILYSISREPQRTT

:v;LLI SampleNo/Stf 1089997 ^

Environ. Resources Management Date Reported 8/29/86
999 Vest Chester Pike Date Submitted 8/ 7/86
P. 0. Box 357 Discard Date 9/29/86
Vest Chester, PA 19380 Collected by C

Ametek B-16 4.5-6.5 Grab Soil Sample P.O. 44-902
Collected 08/06/86 (1030) by VFB Rel.

RESULT LIMIT OF
Purgables Method t 624 AS RECEIVED DETECTION LAB CODE
Acrolein N.D. ppm 2. 082400000S
Acrylonitrile N.D. ppm 2. 082500000
2-Chloroethylvinyl ether N.D. ppm 0.2 082600000
Chloromethane N.D. ppm 0.2 082700000
Bromomethane N.D. ppm 0.2 082800000
Vinyl chloride N.D. ppm 0.2 082900000
Chloroethane N.D. ppm 0.2 083000000
Methylene chloride N.D. ppm 0.2 083100000
1,1-Dichloroethene N.D. ppm 0.2 083200000
1,1-Dichloroethane N.D. ppm 0.2 083300000
trans-1,2-Dichloroethene N.D. ppm 0.2 083400000
Chloroform N.D. ppm 0.2 083500000
1,2-Dichloroethane N.D. ppm 0.2 083600000
1,1,1-Trichloroethane ' . ' N.D. ppm 0.2 083700000
Carbon tetrachloride N.D. ppm 0.2 083800000
Dichlorobromomethane N.D.. ppm ,-. 0.2 083900000
1,2-Dichloropropane N.D. ppm 0.2 084000000
trans-1,3-Dichloropropene N.D. ppm 0.2 084100000
Trichloroethene 7.0" ppm 0.2 084200000
Benzene N.D. ppm 0.2 084300000
cis-1,3-Dichloropropene N.D. ppm 0.2 084400000
1,1,2-Trichloroethane . N.D. ppm 0.2 084500000
Dibromochloromethane N.D. ppm 0.2 084600000
Bromoform N.D.- ppm 0.2 084700000
Tetrachloroethene N.D. ppm 0.2 084800000
1,1,2,2-Tetrachloroethane N.D. ppm 0.2 084900000
Toluene N.D. ppm 0.2 085000000
Chlorobenzene > N.D. ppm 0.2 085100000
Ethylbenzene _N.D. ppm 0.2 085200000
Fluorotrichloromethane N.D. ppm 0.2 079000000

»- -*

3 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
Lancaster Laboratories, Inc.
Revieved and Approved by:

Nelson H. Ris
, SEE REVERSE SIDE FOR EXPLANATION Senior Che.TliS
•1/V.V }': OF SYMBOLS AND ABBREVIATIONS

ftR30Q8U3



Chajn Of Cusi°̂  Record
Management, inc.

Project No. .
Sampler(s)_
Date Sample

Sample
I.D.

6.0***

£.0-4*6

****&
'B-^^i

15 -3*3

**-£
3-31

999 West Chester Pike • west Chester. Pennsylvania 1

in /̂ TL/ -Z-//C VPxZTL sh
"VK 1?. ft
ri 3 /?! >

' /

Sample
Description

Sc:..

( N

( \

L (

h

n

"

f*}m»J , . Rr
6̂ 1/30/u p.

/ /

Sample
Type

6/M6

"
M

"t 1

£ (

"

"

•*

- Relmcuisnea By (S-gnature.
\
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ANALXSISJRE0QRTT

LLI Sample No'. SW 1089099

Environ. Resources Management . Date Reported 8/18/86
999 West Chester Pike Date Submitted 8/ 4/86
P. 0. Box 357 Discard Date 9/18/86
Vest Chester, PA 19380 Collected by C

Amtek 3-34 4.0-6.0 Soil Grab Sample P.O.
Collected 07/31/86 (1440) by VFB Rel.

RESULT LIMIT OF
Purgables Method # 624 AS RECEIVED DETECTION LAB CODE
Acrolein N.D. ppm 2. 08240000QN
Acrylonitrile N.D. ppm 2. 082500000
2-Chloroethylvinyl ether N.D. ppm 0.2 08260COOO
Chloromethane N.D. ppm 0.2 082700000
Bromomethane N.D. ppm 0.2 082800000
Vinyl chloride N.D. ppm 0.2 082900000
Chloroethane N.D. ppm 0.2 083000000
Methylene chloride N.D. ppm 0.2 083100000
1,1-Dichloroethene N.D. ppm 0.2 083200000
1,1-Dichloroethane N.D. ppm 0.2 083300000
trans-1,2-Dichloroethene N.D. ppm 0.2 083400000
Chloroform N.D. ppm 0.2 083500000
1,2-Dichloroethane N.D. ppm 0.2 083600000
1,1,1-Trichlbroethane " " N.D. ppm 0.2 083700000
Carbon tetrachloride N.D. ppm 0.2 083800000
Dichlorobromomethane N.D. . ppm 0.2 083900000
1,2-Dichloropropane N.D. ppm 0.2 084000000
trans-1,3-Dichloropropene N.D, ppm 0.2 084100000
Trichloroethene N.D. ppm 0.2 084200000
Benzene N.D. ppm 0.2 084300000
cis-1,3-Dichloropropene N.D. ppm 0.2 084400000
1,1,2-Trichloroethane N.D. ppm 0.2 084500000
Dibromochloromethane N.D. -ppm 0.2 084600000
Broaoforoi N.D.- ppm 0.2 084700000
Tetrachloroethene N.D. ppm 0.2 084800000
1,1,2,2-Tetrachloroethane N.D. ppm 0.2 084900000
Toluene N.D. ppm 0.2 085000000
Chlorobenzene N.D. ppm 0.2 085100000
Ethyl-benzene N.D. ppm 0.2 085200000
Fluorotrichioromethane N.D. ppm 0.2 079000000

3 COPIES'TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
: • Lancaster Laboratories, Inc.

Revieved and Approved by:

Nelson H. Risser B.A.
SEE REVERSE SIDE FOR EXPLANATION Group Leader • GC/MS
OF SYMBOLS AND ABBREVIATIONS
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LLI Sample No. SW 1089098

Environ. Resources Management Date Reported 8/18/86
999 West Chester Pike Date Submitted 8/ 4/86
P. 0. Box 357 Discard Date 9/18/36
West Chester, PA 19380 Collected by C

Amtek B-33 4.0-6.0 Soil Grab Sample P.O.
Collected 07/31/86 (1321) by VFB Rel.

RESULT LIMIT OF
Purgables Method # 624 AS RECEIVED DETECTION LAB CODE
Acrolein N.D. ppm 2. 08240COOON
Acrylonitrile N.D. ppm 2. 08250COGO
2-Chloroethylvinyl ether N.D. ppm 0.2 082600000
Chloromethane N.D. ppm 0.2 082700000
Bron-ome thane N.D. ppm 0.2 082300000
Vinyl chloride N.D. ppm 0.2 082900000
Chloroethane N.D. ppm 0.2 083000000
Methylene chloride N.D. ppm 0.2 083100000
1,1-Dichloroethene N.D. ppm 0.2 083200000
1,1-Dichloroethane N.D. ppm 0.2 083300000
trans-1,2-Dichloroethene ' N.D. ppm 0.2 083400000
Chloroform .. . . . N.D. ppm 0.2 083500000
1,2-Dichloroethane N.D. ppm 0.2 083600000
1,1,1-Trichloroethane N.D. ppm 0.2 083700000
Carbon tetrachloride N.D. ppm 0.2 083800000
Dichlorobror.omethane N.D. ppm 0.2 083900000
1,2-Dichloropropane N.D. ppm 0.2 084000000
trans-1,3-Dichloropropene N.D. ppm 0.2 084100000
Trichloroethene N.D. ppm 0.2 084200000
Benzene N.D. ppm " 0.2 084300000
cis-1,3-Dichloropropene N.D. ppm 0.2 084400000
1,1,2-Trichloroethane N.D.. ppm 0.2 084500000
Dibromochloromethane N.D. ppm ' 0.2 084600000
Bromoform N.D. ppm 0.2 084700000
Tetrachloroethene N.D. ppm 0.2 084300000
1,1,2,2-Tetrachloroethane N.D. ppm 0.2 084900000
Toluene N.D. ppm - 0.2 085000000
Chlorobenzene N.D. ppm 0.2 085100000
Ethylbenzene N.D. ppm 0.2 085200000
Fluorotr-ichloromethane- N.D. ppm 0.2 079000000

3 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

- - - -- Respectfully Submitted
Lancaster Laboratories, Inc.
Revieved and Approved by:

SEE REVERSE SIDE FOR EXPLANATION
OF SYMBOLS AND ABBREVIATIONS Nelson H

Group Lc



ANALYSIS REPORT

LLI "Sample No." SU 1089100 ̂
"

Environ. Resources Management Date Reported 8/18/86
999 West Chester Pike Date Submitted 8/ 4/86
P. 0. Box 357 Discard Date 9/18/86
West Chester, PA 19380 Collected by C

Amtek B-34 2.0-4.0 Soil Grab Sample P.O.
Collected 07/31/86 (1422) by VFB Rel.

RESULT LIMIT OF
Purgables Method # 624 AS RECEIVED DETECTION LAB CODE
Acrolein N.D. ppm 2. 0824000QON
Acrylonitrile N.D. ppm 2. 082500000
2-Chloroethylvinyl ether N.D. ppm 0.2 082600000
Chloromethane N.D. ppm 0.2 082700000
Bromomethane N.D. ppm 0.2 082800000
Vinyl chloride N.D. ppm 0.2 082900000
Chloroethane N.D. ppm 0.2 083000000
Methylene chloride N.D. ppm 0.2 083100000
1,1-Dichloroethene N.D. ppm 0.2 083200000
1,1-Dichloroethane N.D. ppm 0.2 083300000
trans-1,2-Dichloroethene N.D. ppm 0.2 083400000
Chloroform N.D. ppm 0.2 083500000
1,2-Dichloroethane N.D. ppm 0.2 083600000
1,1,1-Trichl-oroethane - - ' N.D. ppm : 0.2 083700000
Carbon tetrachloride N.D. ppm 0.2 083800000
Dichlorobromomethane N.D. ppm 0.2 083900000
1,2-Dichloropropane N.D. ppm 0.2 084000000
trans-1,3-Dichloropropene N.D. ppm 0.2 084100000
Trichloroethene " N.D. ppm 0.2 084200000
Benzene N.D. ppm 0.2 084300000
cis-1,3-Dichloropropene N.D. ppm 0.2 084400000
1,1,2-Trichloroethane N.D. p_?m 0.2 084500000
Dibromochloronethane N.D. ppm 0.2 084600000
Bromoforn N.D.. ppm 0.2 084700000
Tetrachloroethene N.D. ppm 0.2 084800000
1,1,2,2-Tetrachloroethane N.D. ppm 0.2 084900000
Toluene N.D. ppm 0.2 085000000
Chlorobenzene N.D. ppm 0.2 085100000
Ethylbenrene N.D. ppm 0.2 085200000
Fluorotirichloroniethane N.D. ppm 0.2 079000000

3 COPIES'TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
Lancaster Laboratories, Inc.

- - - - - - - " • . - = . - . . Revieved an d Approved by :

Nelson H. Risser 3.A.
SEE REVERSE SIDE FOR EXPLANATION Group Leader • GC/MS
OF SYMBOLS AND ABBREVIATIONS

AR3008^7



^ ~LLI Sample No. 5'stf 1089094

Environ. Resources Management Date Reported 8/18/86
999 West Chester Pike Date Submitted 8/ 4/86
P. 0. Box 357 Discard Date 9/18/86
West Chester, PA 19380 Collected by C

Amtek 3-36 6.0-8.0 Soil Grab Sample P.O.
Collected 07/31/86 (1745) by VFB Rel.

RESULT LIMIT OF
Purgables Method # 624 AS RECEIVED DETECTION LAB CODE
Acrolein N.D. ppm 2. 082400000N
Acrylonitrile N.D. ppm 2. 082500000
2-Chloroethylvinyl ether N.D. ppm 0.2 082600000
Chloromethane N.D. ppm 0.2 082700000
Bromomethane N.D. ppm 0.2 082800000
Vinyl chloride N.D. ppm 0.2 082900000
Chloroethane N.D. ppm 0.2 083000000
Methylene chloride N.D. ppm 0.2 083100000
1,1 -Dichloroethene N.D. ppm - 0.2 083200000
1,1-Dichloroe thane N.D. ppm 0.2 083300000
trans-1, 2-Dichloroethene N.D. ppm 0.2 083400000
Chloroform N.D. ppm 0.2 083500000
1,2-Dichloroethane ' " N.D. ppm 0.2 083600000
1,1,1-Trichloroethane 1.2 ppm 0.2 083700000
Carbon tetrachloride N.D. ppm 0.2 083300000
Dichlorobromomethane N.D. ppm 0.2 083900000
1,2-Dichloropropane N.D. ppm 0.2 084000000
trans- 1, 3-Dichloropropene N.D. ppm 0.2 084100000
Trichloroethene 15. ppm 0.2 0842COOCO
Benzene N.D. ppm 0.2 084300000
cis-1, 3-Dichloropropene N.D. ppm 0.2 084400000
1,1,2-Trichloroethane N.D. ppm 0.2 084500000
Dibromochloroniethane N.D.- ppm 0.2 084600000
Bromoform N.D. ppm 0.2 084700000
Tetrachloroethene 9.2 ppm 0.2 084800000
1, 1,2,2-Tetrachloroethane N.D. ppm 0.2 084900000
Toluene 2.3 ppm 0.2 085000000
Chloroberizene N.D. ppm 0.2 085100000
Ethylbenzene N.D. - ppm 0.2 085200000
Fluorotrichloromethane. N.D. ppm 0.2 079000000

3 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
Lancaster Laboratories. Inc.
Revieved and Approved by:

SEE REVERSE SIDE FOR EXPLANATION Nelson H. RlSSer B.A.
SYMBOLS AND ABBREVIATES , ĝ jg

- .- _ -' ri
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- - - LLI Sample No. SW 1089095

Environ. Resources Management Date Reported 8/18/86
999 West Chester Pike Date Submitted 8/ 4/86
P. 0. Box 357 Discard Date 9/13/36
West Chester, PA 19380 Collected by C

Amtek B-37 6.0-8.0 Soil Grab Sample P.O.
Collected 07/31/86 (1815) by VFB Rel.

RESULT LIMIT OF _
Purgafales Method # 624 AS RECEIVED DETECTION LAB CODE
Acrolein N.D. ppm 2. 082400000N
Acrylonitrile N.D. ppm 2. * 03250CCOO
2-Chloroethylvinyl ether N.D. ppm 0.2 082600000
Chloromethane N.D. ppm 0.2 082700000
BroHiorne thane N.D. ppm 0.2 082800000
Vinyl chloride N.D. ppm • 0.2 082900000
Chloroethane N.D. ppm 0.2 083000000
Methylene chloride N.D. ppm 0.2 083100000
1,1-Dichloroethene N.D. ppm 0.2 083200000
1,1-Dichloroethane N.D. ppm 0.2 083300000
trans-1,2-Dichloroethene N.D. ppm 0.2 083400000
Chloroform " " ' N.D. ppm 0.2 083500000
1,2-Dichloroethane N.D. ppm 0.2 083600000
1,1,1-Trichloroethane N.D. ppm 0.2 083700000
Carbon tetrachloride N.D. ppm 0.2 083800000
Dichlorobromomethane N.D. ppm 0.2 083900000
1,2-Dichloropropane N.D. ppm 0.2 084000000
trans-1,3-Dichloropropene N.D. ppm 0.2 084100000
Trichloroethene N.D. ppm 0.2 084200000
Benzene N.D. ppm 0.2 084300000
cis • 1,3-Dichloropropene N.D. ppjn 0.2 084400000
1,1,2-Trichloroethane N.D. ppm 0.2 084500000
Dibromochloromethane N.D. ppm 0.2 084600000
Brorr.oforn N.D. ppm 0.2 084700000
Tetrachloroethene N.D. ppm 0.2 084800000
1,1,2,2-Tetrachloroethane N.D. ppm 0.2 084900000
Toluene N.D. ppm 0.2 085000000
Chlorobenzene N.D. . ppm 0.2 085100000
Ethylbenzj2ne _ . N.D. ppm 0.2 085200000
Fluorotrichloromethane* . N.D. ppm 0.2 079000000

3 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

"~ ~ Respectfully Submitted
Lancaster Laboratories, Inc.
Revieved and Approved by:

SEE REVERSE SIDE FOR EXPLANATION
OF SYMBOLS AND .ABBREVIATIONS Nelson H. Risser B. A.

- ... Group, Leader Aft8*8 08** 9
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LLI Sample No. SW 1089096

Environ. Resources Management Date Reported 8/18/86
999 West Chester Pike Date Submitted 8/ 4/86
P. 0. Box 357 Discard Date 9/18/86
West Chester, PA 19380 Collected by C

Amtek B-38 6.0-8.0 Soil Grab Sample P.O.
Collected 07/31/86 (1845) by VFB ' Rel.

RESULT LIMIT OF
Purgables Method # 624 AS RECEIVED DETECTION LAB CODE
Acrolein - N.D. ppm 2. 08240000CN
Acrylonitrile N.D. ppm 2. 082500000
2-Chloroethylvinyl ether N.D. ppm 0.2 082600000
Chloromethane N.D. ppm 0.2 082700000
Bromomethane N.D. ppm 0.2 082800000
Vinyl chloride N.D. ppm 0.2 082900000
Chloroethane N.D. ppm 0.2 083000000
Methylene chloride N.D. ppm 0.2 083100000
1,1-Dichloroethene N.D. ppm 0.2 083200000
1,1-Dichloroethane N.D. ppm 0.2 083300000
trans-1,2-Dichloroethene N.D. ppm 0.2 083400000
Chloroform " ' N.D. ppm 0.2 083500000
1,2-Dichloroethane N.D. ppm 0.2 083600000
1,1,1-Trichloroethane N.D. ppm 0.2 083700000
Carbon tetrachloride N.D. ppm 0.2 083300000
Dichlorobromomethane N.D. ppm 0.2 ' 083900000
1,2-Dichloropropane N.D. ppm 0.2 084000000
trans-1,3-Dichloropropene N.D. ppm 0.2 084100000
Trichloroethene ' 0.4 ppm 0.2 084200000
Benzene N.D. ppm 0.2 084300000
cis-1,3-Dichloropropene N.D. ppm 0.2 0844QOOOO
1,1,2-Trichloroethane N.D.- ppm 0.2 084500000
Dibror/.ochloromethane N.D. ppm 0.2 084600000
Bromoform N.D. ppm 0.2 084700000
Tetrachloroethene N.D. ppm 0.2 084800000
1,1,2,2-Tetrachloroethane N.D. ppm 0.2 084900000
Toluene N.D. ppm 0.2 085000000
Chlcrobor.zene N.D. . ppm 0.2 065100000
Ethylbenzene , N.D. ppm 0.2 085200000
Flubrotrichloromethane " N.D. ppm 0.2 079000000

3 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

.. Respectfully,
- — - - - Lancaster Labc __, inc.

Revieved and Approved by?
SEE REVERSE SIDE FOR EXPLANATION
OF SYMBOLS AND ABBREVIATIONS Nelson H .
-.-- - Group Leader - "GC/MS



ANALYSIS REPORT-

:"... _.iC '•"£•" l'v̂ :T̂ ;̂ l̂2l̂ CiiT.!S:
LLI Sample No. SW 1089097

Environ. Resources Management Date Reported 8/18/86
999 West Chester Pike Date Submitted 8/ 4/86
P. 0. Box 357 Discard Date 9/18/86
West Chester, PA 19380 Collected by C

Amtek B-39 6.0-8.0 Soil Grab Sample P.O.
Collected 07/31/86 (1935) by VFB Rel.

RESULT LIMIT OF —
Purgables Method # 624 AS RECEIVED DETECTION LAB CODE
Acrolein N.D. ppm 2. 082400000N
Acrylonitrile N.D. ppm 2. 082500000
2-Chloroethylvinyl ether N.D. ppm 0.2 082600000
Chloromethane N.D. ppm 0.2 082700000
Bromomethane N.D. ppm 0.2 082300000
Vinyl chloride N.D. ppm 0.2 082900000
Chloroethane N.D. ppm 0.2 083000000
Methylene chloride N.D. ppm 0.2 083100000
1,1-Dichloroethene N.D. ppm 0.2 083200000
1,1-Dichloroethane . N.D. ppm 0.2 083300000
trans-1,2-Dichloroethene N.D. ppm 0.2 083400000
Chloroform - - - N.D. ppm 0.2 083500000
1,2-Dichloroethane N.D. ppm 0.2 083600000
1,1,1-Trichloroethane N.D. ppm 0.2 083700000
Carbon tetrachloride N.D. ppm 0.2 083800000
Dichlorobromomethane N.D. ppm 0.2 083900000
1,2-Dichloropropane N.D, ppm 0.2 08400COOO
trans-1,3-Dichloropropene N.D. ppm 0.2 084100000
Trichloroethene N.D. ppm - 0.2 084200000
Benzene N.D. ppm 0.2 084300000
cis-1,3-Dichloropropene N.D. pp_m 0.2 084400000
1,1,2-Trichloroethane N.D.- pp'm 0.2 084500000
Dibromochloromethane N.D. ppm 0.2 084600000
Bromoform N.D. ppm 0.2 084700000
Tetrachloroethene N.D. ppm 0.2 084800000
1,1,2,2-Tetrachloroethane N.D. ppm 0.2 084900000
Toluene N.D. ppm . 0.2 085000000
Chlorobenzene N.D. ppm 0.2 0851COCOO
Ethylbenzene N.D. ppm 0.2 085200000
Fluorotrfchloromethane* N.D. ppm 0.2 079000000

3' COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

-.- ~- -. Respectfully SL
La'ncaster Labor, _._., Inc.
Reviewed and Approved by:

SEE REVERSE SIDE FOR EXPLANATION
OF SYMBOLS AND ABBREVIATIONS ^^ H_ Risse_. g _ A - .

. .... Group Les.



Chain Of Custody Record
Management, Inc.
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ANALYSIS REPORT

-- • '••-•'•*.'•••*&'î'3ZZ~-; .-.-- :.'v-_- ..>VV ̂ ^̂ ^̂ L̂LI'Sample "No-;'W 1089085"̂ ^
__--•,„__ •&'•' _ j.l.-'V-.y.iLJ-MtV̂ l.'iy 4̂ !,,.-- .:.ai«——?«,- .3'..a.. «.,•«! |gi'i,,:.̂ si--.l-p-S---.>.tf- r-ri.if^i--. -TfM.,-.- - ——.*-.«. .iii.-:——i.——..i-. -.̂ ..afê -Sii'•

Environ. Resources Management Date Reported 8/18/86
999 Vest Chester Pike Date Submitted 8/ 4/86
P. 0. Box 357 Discard Date 9/18/86
West Chester, PA 19380 Collected by C

Amtek B-25 A.0-6.0 Soil Grab Sample P.O.
Collected 07/29/86 (1456) by VFB Rel.

RESULT LIMIT OF
Purgables Method # 624 AS RECEIVED DETECTION LAB CODE
Acrolein N.D. ppm 2. 082400000N
Acrylonitrile N.D. ppm 2. 082500000
2-Chloroethylvinyl ether N.D. ppm 0.2 082600000
Chloromethane N.D. ppm 0.2 082700000
Bromomethane N.D. ppm 0.2 082800000
Vinyl chloride N.D. ppm 0.2 082900000
Chloroethane N.D. ppm 0.2 083000000
Methylene chloride N.D. ppm 0.2 083100000
1,1-Dichloroethene N.D. ppm 0.2 083200000
1,1-Dichloroethane N.D. ppm 0.2 083300000
trans-1,2-Dichloroethene N.D. ' ppm 0.2 083400000
Chloroform N.D. ppm 0.2 083500000
1,2-Dichloroethane N.D. ppm 0.2 083600000
1,1,1-Trichl'oroethane ' ' ' N.D. ppm 0.2 083700000
Carbon tetrachloride N.D. ppm 0.2 083800000
Dichlorobromomethane N.D. ppm 0.2 083900000
1,2-Dichloropropane N.D. ppm 0.2 084000000
trans-1,3-Dichloropropene N.D. ppm 0.2 084100000
Trichloroethene 0.9 ppm 0.2 084200000
Benzene N.D. ppm 0.2 08̂ 300000
cis-1,3-Dichloropropene N.D. ppm 0.2 084400000
1,1,2-Trichloroethane N.D. ppm 0.2 084500000
Dibromochloromethane N.D. ppm 0.2 084600000
Bromoform N.D. ppm 0.2 084700000
Tetrachloroethene N.D. ppm 0.2 084800000
1,1,2,2-Tetrachlorocthane N.D. ppm 0.2 084900000
Toluene N.D. ppm 0.2 085000000
Chlorobenzene N.D. ppm 0.2 085100000
Ethylbenzene 0.4 ppm 0.2 085200000
Fluorotrichloromethane N.D. ppm 0.2 079000000

3 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
Lancaster Laboratories, Inc.

. -— . - _-• - -- Revieved and Approved by:

Nelson H. R
SEE REVERSE SIDE FOR EXPLANATION Group Leade
OF SYMBOLS AND ABBREVIATIONS

.AR300853



ANALYSIS REPORT

Sample No.sv'1089089 -JT'

Environ. Resources Management Date Reported 8/18/86
999 West Chester Pike Date Submitted 8/ 4/86
P. 0. Box 357 Discard Date 9/18/86
Vest Chester, PA 19380 Collected by C

Amtek B-26 4.0-6.0 Soil Grab Sample P.O.
Collected 07/30/86 (0757) by VFB Rel.

RESULT LIMIT OF
Purgables Method # 624 AS RECEIVED DETECTION LAB CODE
Acrolein N.D. ppm 2. 082400000N
Acrylonitrile • N.D. ppm 2. 082500000
2-Chloroethylvinyl ether N.D. ppm 0.2 082600000
Chloromethane N.D. ppm 0.2 082700000
Bromomethane N.D. ppm 0.2 082800000
Vinyl chloride N.D. . ppm 0.2 082900000
Chloroethane N.D. ppm 0.2 083000000
Methylene chloride N.D. ppm 0.2 083100000
1, 1 -Dichloroethene N.D. ppm 0.2 083200000
1,1-Dichloroethane N.D. ppm 0.2 083300000
trans-1, 2-Dichloroethene N.D. ppm 0.2 083400000
Chloroform N.D. ppm 0.2 083500000
1,2-Dichloro-ethane - - N.D. ppm 0.2 083600000
1,1,1-Trichloroethane N.D. ppm 0.2 083700000
Carbon tetrachloride N.D. ppm 0.2 083800000
Dichlorobromomethane N.D. ppm 0.2 083900000
1,2-Dichloropropane N.D. ppm 0.2 084000000
trans-1, 3-Dichloropropene N.D. ppm 0.2 084100000
Trichloroethene N.D. ppm 0.2 084200000
Benzene N.D. ppm 0.2 084300000
cis-1, 3-Dichloropropene N.D. ppm 0.2 084400000
1, 1,2-Trichloroethane N.D. ppm 0.2 084500000
Dibromochloromethane N.D. ppm 0.2 084600000
Bromoform N.D. ppm 0.2 084700000
Tetrachloroethene N.D. ppm 0.2 084800000
1,1,2,2-Tetrachloroethane N.D. ppm 0.2 084900000
Toluene N.D. ppm 0.2 085000000
Chlorcbenzene N.D. ppm 0.2 085100000
Ethylbenzene N.D. • ppm 0.2 085200000
Fluorotrichloromethane N.D. ppm 0.2 079000000

A. ' *

3 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
Lancaster Laboratories, Inc.
Revieved and Approved h"-

SEE REVERSE SIDE FOR EXPLANATION Nelson H
OF SYMBOLS AND ABBREV.ATIONS

AR30Q85k



ANALYSIS REPORT

Sample

Environ. Resources Management Date Reported 8/18/86
999 Vest Chester Pike Date Submitted 8/ 4/86
P. 0. Box 357 . Discard Date 9/13/86
Vest Chester, PA 19380 Collected by C

Amtek B-26 6.0-7.5 Soil Grab Sample P.O.
Collected 07/30/86 (0805) by VFB Rel.

RESULT LIMIT OF
Purgables Method # 624 AS RECEIVED DETECTION LAB CODE
Acrolein N.D. ppm 2. 082400000N
Acrylonitrile N.D. ppm 2. 082500000
2-Chloroethylvinyl ether N.D. ppm 0.2 082600000
Chloromethane N.D. ppm 0.2 082700000
Bromomethane N.D. ppm 0.2 082800000
Vinyl chloride N.D. ppm 0.2 082900000
Chloroethane N.D. ppm 0.2 083000000
Methylene chloride N.D. ppm 0.2 083100000
1,1 -Dichloroethene N.D. ppm 0.2 083200000
1,1-Dichloroethane N.D. ppm 0.2 083300000
trans- 1 ,2-Dichloroethene N.D. ppm 0.2 083400000
Chloroform N.D. ppm 0.2 083500000
1,2-Dichloro-ethane • - • N.D. ppm 0.2 083600000
1,1,1-Trichloroethane N.D. ppm 0.2 083700000
Carbon tetrachloride N.D. ppm 0.2 083800000
Dichlorobromomethane N.D. ppm 0.2 083900000
1,2-Dichloropropane N.D. ppm 0.2 084000000
trans-1. 3-Dichloropropene N.D. ppm 0.2 084100000
Trichloroethene 1.6 ppm 0.2 084200000
Benzene N.D. ppm 0.2 084300COO
cis- 1, 3-Dichloropropene N.D. ppm 0.2 084400000
1,1, 2 -Trichloroethane N.D. ppm 0.2 084500000
Dibromochloromethane N.D. ppm 0.2 084600000
Bronoform N.D. ppm 0.. 2 084700000
Tetrachloroethene N.D. ppm 0.2 084800000

1, 1,2,2-Tetrachloroethane N.D. ppm 0.2 084900000
Toluene N.D. ppm 0.2 085000000
Chlorooenzene N.D. ppm 0.2 085100000
Ethylbenzene N.D. ppm 0.2 085200000
Fluorotrlchloromethane' N.D. 'ppm 0.2 079000000

3 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

_- - ._ Respectfully
Lancaster La
Revieved and

SEE REVERSE SIDE FOR EXPLANATION
OF SYMBOLS AND ABBREV.AT.ONS

Group Leader • GC/M



ANALYSIS; REPORT

LLI Sample No. SV 1089091

Environ. Resources Management Date Reported 8/18/86
999 Vest Chester Pike Date Submitted 8/ 4/86
P. 0. Box 357 Discard Date 9/18/86
Vest Chester, PA 19380 Collected by C'

Amtek B-31 4.0-6.0 Soil Grab Sample P.O.
Collected 07/31/86 (0845) by VFB Rel.

RESULT LIMIT OF __
Purgables Method # 624 AS RECEIVED DETECTION LAB CODE
Acrolein . N.D. ppm • 2. 082400000N
Acrylonitrile N.D. ppm. 2. 082500000
2-Chloroethylvinyl ether N.D. ppm 0.2 082600000
Chloromethane N.D. ppm 0.2 082700000
Bromomethane . N.D. ppm 0.2 082300000
Vinyl chloride N.D. ppm 0.2 082900000
Chloroethane N.D. ppm 0.2 083000000
Methylene chloride N.D. ppm 0.2 083100000
1, 1 -Dichloroethene N.D. ppm 0.2 083200000
1,1-Dichloroethane N.D. ppm 0.2 083300000
trans -1,2 -Dichloroethene N.D. ppm 0.2 083400000
Chloroform - - - N.D. ppm 0.2 083500000
1,2-Dichloroethane N.D. ppm 0.2 083600000
1,1,1-Trichloroethane N.D. ppm 0.2 083700000
Carbon tetrachloride N.D. ppm 0.2 083800000
Dichlorobromomethane N.D. ppm 0.2 083900000
1,2-Dichloropropane N.D. ppm 0.2 084000000
trans- 1 , 3-Dichloropropene N.D. ppm 0.2 084100000
Trichloroethene 0.5 ppm - 0.2 084200000
Benzene N.D. ppm 0.2 084300000
cis- 1, 3-Dichloropropene N.D. ppm 0.2 084400000
1, 1,2-Trichloroethane N.D. ppm 0.2 084500000
Dibromochloromethane N.D. ppm , 0.2 084600000
Bromoform N.D. ppm 0.2 084700000
Tetrachloroethene N.D. ppm 0.2 084800000
1, 1,2,2 -Tetrachloroethane . N.D. ppm 0.2 084900000
Toluene N.D. ppm 0.2 085000000
Chloroben^ene N.D. ppm 0.2 085100000
Ethylbenzene N.D. ppm 0.2 085200000
Fluorotrlchloromethane* N.D. ppm 0.2 079000000

3 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
----- - . - " Lancaster L«»k"—•--

Revieved and
SEE REVERSE SIDE FOR EXPLANATION
OF SYMBOLS AND ABBREVIATIONS NelsonH. RU-«,. -D/A.
. . _ . . Group Lead



ANAt̂ SIStREPORT

Environ. Resources Management Date Reported 8/18/86
999 Vest Chester Pike Date Submitted 8/ 4/86
P. 0. Box 357 Discard Date 9/18/86
Vest Chester, PA 19380 Collected by C

Amtek B-31 8.0-10.0 Soil Grab Sample P.O.
Collected 07/31/86 (0906) by VFB Rel.

RESULT LIMIT OF
Purgables Method # 624 AS RECEIVED DETECTION LAB CODE
Acrolein N.D. ppm 2. 08240000QN
Acrylonitrile N.D. ppm 2. 082500000
2-Chloroethylvinyl ether N.D. ppm 0.2 082600000
Chloromethane N.D. ppm 0.2 082700000
Bromomethane N.D. ppm 0.2 082800000
Vinyl chloride N.D. ppm 0.2 082900000
Chloroethane N.D. ppm 0.2 083000000
Methylene chloride N.D. ppm 0.2 083100000
1.1-Dichloroethene N.D. ppm 0.2 083200000
1,1-Dichloroethane N.D. ppra 0.2 083300000
trans-1,2-Dichloroethene N.D. ppm 0.2 083400000
Chloroform N.D. ppm 0.2 083500000
1,2-Dichloroethane N.D. ppm 0.2 083600000
1,1,1-Trichl-oroethane - - - N.D. ppm 0.2 083700000
Carbon tetrachloride • N.D. ppm 0.2 083300000
Dichlorobromomethane N.D. ppm 0.2 083900000
1,2-Dichloropropane N.D. ppm 0.2 084000000
trans-1,3-Dichloropropene . N.D. ppm 0.2 084100000
Trichloroethene 2.2 ppm 0.2 084200000
Benzene N.D. ppm 0.2 084300000
cis-1,3-Dichloropropene N.D. ppm 0.2 084400000
1,1,2-Trichloroethane N.D. ppm 0.2 084500000
Dibromochloromethane N.D. ppm 0.2 084600000
Bromoform N.D. ppm 0.2 084700000
Tetrachloroethene N.D. ppm 0.2 084800000
1,1,2,2-Tetrachloroethane N.D. ppm 0.2 084900000
Toluene N.D. ppm 0.2 085000000
Chlorobenzene N.D. ppin 0.2 085100000
Ethylbenzene N.D. ppm 0.2 085200000
Fluorotrichloromethane N.D. ppm 0.2 079000000

3 COPIES'TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
Lancaster Laboratories, Inc.
Revieved and Approved by:

Nelson H. p'----— •
SEE REVERSE SIDE FOR EXPLANATION Group Lead
OF SYMBOLS AND ABBREVIATIONS

AR3QOS57



ANALYSIS REPORTT
- • '

Environ. Resources Management Date Reported 8/18/86 •
999 Vest Chester Pike Date Submitted 8/ 4/86
P. 0. Box 357 Discard Date 9/18/86
Vest Chester, PA 19380 Collected by C

Amtek B-32 2.0-4.0 Soil Grab Sample P.O.
Collected 07/31/86 (1059) by VFB Rel.

RESULT LIMIT OF
Purgables Method # 624 AS RECEIVED DETECTION LAB CODE
Acrolein N.D. ppm 2. 082400000N
Acrylonitrile N.D. ppm 2. 082500000
2-Chloroethylvinyl ether N.D. ppm 0.2 082600000
Chloromethane N.D. ppm 0.2 082700000
Bromomethane N.D. ppm 0.2 082800000
Vinyl chloride N.D. ppm 0.2 082900000
Chloroethane N.D. ppm 0.2 083000000
Methylene chloride . N.D. ppm 0.2 083100000
1,1-Dichloroethene N.D. ppm 0.2 083200000
1,1-Dichloroethane N.D. ppm 0.2 083300000
trans-1,2-Dichloroethene N.D. ppm 0.2 083400000
Chloroform N.D. ppm 0.2 083500000
1,2-Dichloroethane N.D. ppm 0.2 083600000
1,1,1-Trichloroethane • - - N.D. ppm 0.2 083700000
Carbon tetrachloride N.D. ppm 0.2 083800000
Dichlorobromomethane N.D. ppm 0.2 083900000
1,2-Dichloroproparie N.D. ppm 0.2 084000000
trans-1,3-Dichloropropene N.D. ppm 0.2 084100000
Trichloroethene . 50. ppm 0.2 084200000
Benzene N.D. ppm 0.2 084300000
cis-1,3-Dichloropropene N.D. ppm 0.2 084400000
1,1,2-Trichloroethane N.D. ppm 0.2 084500000
Dibromochloromethane N.D. ppm 0.2 084600000
Bromoforrn N.D.. ppm 0.2 084700000
Tetrachloroethene 0.4 ppm 0.2 084800000
1,1,2,2-Tetrachloroethane N.D. ppm 0.2 084900000
Toluene N.D. ppm 0.2 085000000
Chlorobenzene N.D. ppm 0.2 085100000
Ethy]benzene N.D. ppm ' 0.2 085200000
t'luorotrichloromethane N.D. ppm 0.2 079000000

3 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully, Submitted
Lancaster Laboratories, Inc.

- Reviewed and Approved by:
-

Nelson H. Risser B.A.
SEE REVERSE SIDE FOR EXPLANATION Group Leader • GC/MS
OF SYMBOLS AND ABBREVIATIONS

AR300858



ANALYSIS REPORT

-~-^- •-• .'.-• '•-•/£ -;:r. .̂..̂ivj- • LLI Sample Nd.̂ SV 1089087 '.'5&1&*
.'"- • __ :_._.-.-... ~- J-Z ——— _--~i~X. 1. ——— --..-...̂-v̂-.̂.-̂-̂ -̂̂.....-.-̂^

Environ. Resources Management Date Reported 8/18/86
999 Vest Chester Pike Date Submitted 8/ 4/86
P. 0. Box 357 Discard Date 9/18/86
Vest Chester, PA 19380 Collected by C

Amtek B-32 4.0-6.0 Soil Grab Sample P.O.
Collected 07/31/86 (1113) by VFB Rel.

RESULT LIMIT OF
Purgables Method # 624 AS RECEIVED ' DETECTION LAB CODE
Acrolein N.D. ppm 2. 082400000N
Acrylonitrile N.D. ppm 2. 082500000
2-Chloroethylvinyl ether N.D. ppm 0.2 082600000
Chloromethane N.D. ppm 0.2 082700000
Bromomethane N.D. ppm 0.2 082800000
Vinyl chloride N.D. ppm 0.2 082900000
Chloroethane N.D. ppm 0.2 083000000
Methylene chloride N.D. ppm 0.2 083100000
1,1 -Dichloroethene N.D. ppm 0.2 083200000
1,1-Dichloroethane N.D. ppm 0.2 083300000
trans- 1,2-Dichloroethene N.D. ppm 0.2 083400000
Chloroform N.D. ppm 0.2 083500000
1,2-Dichloroethane N.D. ppm 0.2 083600000
1,1,1-Trichloroethane ' ' ' N.D. ' ppm 0.2 083700000
Carbon tetrachloride N.D. ppm 0.2 083800000
Dichlorobromomethane N.D. ppm 0.2 083900000
1,2-Dichloropropane N.D. ppm 0.2 084000000
trans-1, 3-Dichloropropene N.D. ppm 0.2 084100000
Trichloroethene 3.3 ppm 0.2 084200000
Benzene N.D. ppm 0.2 084300000
cis- 1, 3-Dichloropropene N.D. ppm 0.2 084400000
1,1,2-Trichloroetbane N.D. ppm 0.2 084500000
Dibromochloromethane N.D. ppm 0.2 084600000
Bromoforn. N.D.. ppm 0.2 084700000
Tetrachloroethene N.D. ppm 0.2 084800000
1,1,2,2-Tetrachloroethane N.D. ppm 0.2 084900000
Toluene N.D. ppm 0.2 085000000
Chlorobenzene N.D. ppm 0.2 085100000
Ethylbenzene N.D. ppm 0.2 085200000
Fluorotrichloromethane N.D. ppm 0.2 079000000

3 COPIES "TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
Lancaster Laboratories, Inc.
Revieved and Approved by:

Nelson H. Risser B.A.
SEE REVERSE SIDE FOR EXPLANATION Group Leader -
OF SYMBOLS AND ABBREVIATIONS

&R3QOB59



LLI Sample Nd.sV 108918 .

Environ. Resources Management Date Reported 8/18/86
999 Vest Chester Pike Date Submitted 8/ 4/86
P. 0. Box 357 Discard Date 9/18/86
Vest Chester, PA 19380 Collected by C

Amtek B-32 8.0-10.0 Soil Grab Sample . P.O.
Collected 07/31/86 (1130) by VFB Rel.

RESULT LIMIT OF
Purgables Method # 624 AS RECEIVED DETECTION LAB CODE
Acrolein N.D. ppm 10. 08240000CN
Acrylonitrile N.D. ppm 10. 082500000
2-Chloroethylvinyl ether N.D. ppm 1. 082600000
Chloromethane N.D. ppm 1. 082700000
Bromomethane N.D. ppm 1. 082800000
Vinyl chloride N.D. ppm 1. 082900000
Chloroethane N.D. ppm 1. 083000000
Methylene chloride • N.D. ppm 1. 083100000
1, 1 -Dichloroethene N.D. ppm 1. 083200000
1, 1-Dichloroethane N.D. ppm 1. 083300000
trans -1,2 -Dichloroethene N.D. ppm 1. 083400000
Chloroform N.D. ppm 1. 083500000
1,2-Dichloroethane N.D. ppm 1. 083600000
1,1,1-Trichloroethane- - - N.D. ppm 1. 083700000
Carbon tetrachloride N.D. ppm 1. 083800000
Dichlorobromomethane N.D. ppm 1. 083900000
1,2-Dichloropropane " N.D. ppm 1. 084000000
trans- 1, 3-Dichloropropene N.D. ppm 1. 084100000
Trichloroethene 21. ppm 1. 084200000
Benzene N.D. ppm 1. 084300000
cis- 1, 3-Dichloropropene N.D. ppm 1. 084400000
1,1,2-Trichloroethane N.D. ppm .1. 084500000
Dibromochloromethane N.D. ppm 1. .084600000
Bromoform N.D.. ppm 1. 084700000
Tetrachloroethene 1. ppm 1. 084800000
1,1,2,2-Tetrachloroethane N.D. ppm 1. 084900000
Toluene N.D. ppm 1. 085000000
Chlorobenzene N.D. ppm 1. 085100000
Ethylbenzene N.D. ppm 1. 085200000
Fluorotrichloromethane N.D. . ppm 1. 07900UOCO

3 COPIES' TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
t Lancaster Laboratories, Inc.

•->-i«s-...-=_--•_=. . _ . " " . - - Revieved a n d Approved b y :•. * .• -~
-'.-V.~!~ " " - • Nelson H. Risser B.A.

SEE REVERSE SIDE FOR EXPLANATION Group Leader - GC/MS
JJf.t. OF SYMBOLS AND ABBREVIATIONS

••; 'AR'300860



ANAL̂ SISfREPORT

-e Sample No. SV 1089093

Environ. Resources Management Date Reported 8/18/86

999 Vest Chester Pike Date Submitted 8/ 4/86
P. 0. Box 357 Discard Date 9/18/36
Vest Chester, PA 19380 Collected by C i

Amtek B-36 2.0-4.0 Soil Grab Sample P.O.
Collected 07/31/86 (1730) by VFB Rel.

RESULT LIMIT OF
Purgables Method # 624 AS RECEIVED DETECTION LAB CODE
Acrolein N.D. ppm 2. 082400000N
Acrylonitrile N.D. ppm 2. 082500000
2-Chloroethylvinyl ether N.D. ppm . 0.2 082600000
Chloromethane N.D. ppm 0.2 082700000
Bromomethane N.D. ppm 0.2 082800000
Vinyl chloride N.D. ppm 0.2 082900000
Chloroethane N.D. ppm 0.2 083000000
Methylene chloride N.D. ppm 0.2 083100000
1, 1 -Dichloroethene N.D. ppm 0.2 083200000
1,1-Dichloroethane N.D. ppm 0.2 083300000
trans- 1,2-Dichloroethene N.D. ppm 0.2 083400000
Chloroform N.D. ppm 0.2 083500000
1,2-Dichloraethane . . . N.D. ppm 0.2 083600000
1,1,1-Trichloroethane 0.6 ppm 0.2 083700000
Carbon tetrachloride N.D. ppm 0.2 083800000
Dichlorobromomethane N.D. ppm 0.2 083900000
1,2-Dichloropropane N.D. ppm 0.2 084000000
trans- 1, 3-Dichloropropene N.D. ppm 0.2 084100000
Trichloroethene 18. ppm 0.2 084200000
Benzene N.D. ppm . 0.2 084300000
cis-1, 3-Dichloropropene N.D. ppm 0.2 084400000
1,1, 2 -Trichloroethane . N.D. ppm 0.2 084500000
Dibromochloromethane N.D.. ppm 0.2 084600000
Brornoforni N.D. ppm 0.2 084700000
Tetrachloroethene 1.7 ppm 0.2 084800000
1, 1,2,2-Tetrachloroethane N.D. ppm 0.2 084900000
Toluene 0.5 ppm 0.2 085000000
Chlorobenzene N.D. ppm 0.2 085100000
Ethylbenzene N.D. ' ppm 0.2 085200000
Fluorotrichloromethane 0.3 ppm 0.2 079000000

3 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
. • • Lancaster Laboratories, Inc.

.' :: - Revieved and Approved by:

SEE REVERSE SIDE FOR EXPLANATION Nelson H. Risser p '
OF SYMBOLS AND ABBREVIATIONS Group Leader • GC

: AR30086!
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ANALXStSSREPORTT

LLI Sample No.'Sff 1087839

Environ. Resources Management Date Reported 8/18/86
999 Vest Chester Pike Date Submitted 7/29/86
P. 0. Box 357 • Discard Date 9/18/86
Vest Chester, PA 19380 Collected by C

Ametek B-22 2.0-4.0 Grab Soil Sample P.O. 44902
Collected on 07/29/86 (0927) by VFB Rel.

RESULT LIMIT OF
Purgables Method # 624 AS RECEIVED DETECTION LAB CODE
Acrolein N.D. ppm 2. 082400000N
Acrylonitrile N.D. ppm 2. 082500000
2-Chloroethylvinyl ether N.D. ppm 0.2 082600000
Chloromethane N.D. ppm 0.2 082700000
Bromomethane N.D. ppm 0.2 082300000
Vinyl chloride N.D. ppm 0.2 082900000
Chloroethane N.D. ppm 0.2 083000000
Methylene chloride N.D. ppm 0.2 033100000
1,1-Dichloroethene N.D. ppm 0.2 083200000
1,1-Dichloroethane N.D. ppm 0.2 083300000
trans-1,2-Dichloroethene N.D. ppm 0.2 083400000
Chloroform N.D. ppm 0.2 083500000
1,2-Dichloroethane N.D. ppm 0.2 083600000
1,1,1-Trichloroethane- - - N.D. ppm 0.2 083700000
Carbon tetrachloride N.D. ppm 0.2 083800000
Dichlorobromomethane N.D. ppm 0.2 083900000
1,2-Dichloropropane N.D. ppm 0.2 084000000
trans-1,3-Dichloropropene N.D. ppm 0.2 084100000
Trichloroethene N.D. ppm 0.2 084200000
Benzene • N.D. ppm 0.2 084300000
cis-1,3-Dichloropropene N.D. ppm 0.2 084400000
1,1,2-Trichloroethane N.D. ppm 0.2 084500000
Dibromochloromethane N.D. ppm 0.2 084600000
Bromoform N.D. ppm 0.2 0847-'. 0000
Tetrachloroethene N.D. ppm 0.2 0848COOOO
1,1,2,2-Tetrachloroethane N.D. ppm 0.2 084900000
Toluene N.D. ppm 0.2 085000000
Chlorobenzene N.D. ppm 0.2 085100000
Ethylbenzene N.D. ppm 0.2 085200000
Fluorotrichloro.nethane N.D. ppm 0.2 079000000

3 COPIES-TO Environmentral Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted.
Lancaster Laboratories, Inc.
Revieved and Approved by:

£̂ XT"\.-.- ••- Nelson H. Risser B.A.
—• ~±Z£\... SEE REVERSE SIDE FOR EXPLANATION Group Leader - GC/MS

f/V V. i. OF SYMBOLS AND ABBREVIATIONS

AR300863



ANAILXSISREPQRT

Environ. Resources Management Date Reported 8/18/86
999 Vest Chester Pike . Date Submitted 7/29/86
P. 0. Box 357 Discard Date 9/18/86
Vest Chester, PA 19380 Collected by C

Ar.etek B-22 4.0-6.0 Grab Soil Sample P.O. 44902
Collected on 07/29/36 (0938) by VFB Rel.

RESULT LIMIT OF
Purgables Method # 624 AS RECEIVED DETECTION LAB CODE
Acrolein N.D. ppm 2. 08240000QN
Acrylonitrile N.D. ppm 2. 082500000
2-Chloroethylvinyl ether N.D. ppm 0.2 082600000
Chloromethane N.D. ppm 0.2 082700000
Broniome thane N.D. ppm 0.2 082800000
Vinyl chloride N.D. ppm 0.2 082900000
Chlorcethane ' N.D. ppm 0.2 083000000
Methylene chloride N.D. ppm 0.2 083100000
1,1-Dichloroethene N.D. ppm 0.2 083200000
1,1-Dichloroethane N.D. ppm 0.2 083300000
trans-1,2-Dichloroethene N.D. ppm 0.2 083400000
Chloroform N.D. ppm 0.2 083500000
1,2-Dichloroethane N.D. ppm 0.2 083600000
1,1,1-Trichleroethane - - - N.D. ppm 0.2 083700000
Carbon tetrachloride N.D. ppm 0.2 083800000'
Dichlorobromomethane N.D. ppm 0.2 083900000
1,2-Dichloropropane N.D. ppm 0.2 084000000
trans-1,3-Dichloropropene N.D. ppm 0.2 084100000
Trichloroethene 1.2 ppm 0.2 084200000
Benzene N.D. ppm 0.2 084300000
cis-1,3-Dichloropropene N.D. ppm 0.2 084400000
1,1,2-Trichloroethane N.D. ppm 0.2 084500000
Dibro-ochloromethane N.D. ppm 0.2 084600000
Bronioform N.D.. ppm 0.2 084700000
Tetrachloroethene 0.3 ppm 0.2 084800000
1,1,2,2-Tetrachloroethane N.D. ppm 0.2 084900000
Toluene N.D. ppm 0.2 085000000
Chlorobenzene N.D. ppm 0.2 085100000
Ethylbenzene N.D. ppm ' 0.2 085200000
Fluorotrichloromethane N.D. ppm 0.2 079000000

3 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
Lancaster Laboratories, Inc.

. . " -Revieved and Approved by:

Nelson H. Risser B.A.
SEE REVERSE SIDE FOR EXPLANATION Grou- Leader - GC/MSOF SYMBOLS AND ABBREVIATIONS ULUUP __e.dUtfL uw ..o

AR3Q0861*



/ Environmental Chain Of Custody Record••• Resources *
Management, Inc.
999 West Chester Pike • West Chester. Pennsylvania 19382 s (215) 696-9110
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Samplers)——!//?( *•——15RlT7d*J________Bottles Supplied By.
Date Sampled f / ̂  ̂  / i><3_____________Bottle Batch No.__
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;L_^ _ _.^ ^; ̂  J_LI Sample No. > SJĵ  ̂87830̂

Environ. Resources Management Date Reported 8/18/86
999 West Chester Pike Date Submitted 7/29/86
P. 0. Box 357 . Discard Date 9/18/86
Vest Chester, PA 19380 Collected by C

Ametek B-12 2.0-4.0 Grab Soil Sample P.O. 44902
Collected on 07/28/86 (0745) by VFB Rel.

RESULT ' LIMIT OF
Purgables Method # 624 AS RECEIVED DETECTION LAB CODE
Acrolein N.D. ppm 2. 082400000N
Acrylonitrile N.D. ppm 2. 082500000
2-Chloroethylvinyl ether N.D. ppm 0.2 082600000
Chloromethane N.D. ppm 0.2 082700000
Bromomerhane N.D. ppm 0.2 082800000
Vinyl chloride N.D. ppm 0.2 082900000
Chloroethane N.D. ppm 0.2 083000000
Methylene chloride N.D. ppm 0.2 083100000
1,1-Dichloroethene N.D. ppm 0.2 083200000
1,1-Dichloroethane N.D. ppm 0.2 083300000
trans-1,2-Dichloroethene N.D. ppm 0.2 083400000
Chlor.oform N.D. ppm 0.2 083500000
1,2-Dichloroethane N.D. ppm 0.2 083600000
1,1,1-Trichloroethane - - - N.D. ppm 0.2 083700000
Carbon tetrachloride N.D. ppm 0.2 083800000
Dichlorobromomethane N.D. ppm 0.2 083900000
1,2-Dichloropropane N.D. ppm 0.2 084000000
trans-1,3-Dichloropropene N.D. ppm 0.2 084100000
Trichloroethene N.D. ppm 0.2 084200000
Benzene N.D. ppm 0.2 084300000
cis-1,3-Dichloropropene N.D. ppm ,- 0.2 084400000
1,1,2-Trichloroethane N.D. ppm 0.2 084500000
Dibromochloromethane N.D. ppm 0.2 084600000
Bromoform N.D. ppm 0.2 084700000
Tetrachloroethene N.D. ppm 0.2 084800000
1,1,2,2-Tetrachloroethane N.D. ppm 0.2 084900000
Toluene - N.D. ppm 0.2 085000000
Chlorobenzene N.D. ppm 0.2 085100000
Ethylbenzene N.D. ppm 0.2 085200000
Fluorotrichloromethane N.D. ppm 0.2 07900UOOO

3 COPIES'TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
Lancaster Laboratories, Inc.
Revieved and Approved by:

Nelson H. Risser 3.A.
SEE REVERSE SIDE FOR EXPLANATION Grouo Lead"'
OF SYMBOLS AND ABBREVIATIONS

RR3Q0866



ANALYSIS REPORT

LLI Sample No. Stf 1087831

Environ. Resources Management Date Reported 8/18/86
999 Vest Chester Pike Date Submitted 7/29/86
P. 0. Box 357 . Discard Date 9/18/36
Vest Chester, PA 19380 Collected by C

Ametek B-12 4.0-6.0 Grab Soil Sample P.O. 44902
Collected on 07/28/86 (0800) by VFB Rel.

RESULT LIMIT OF
Purgables Method # 624 AS RECEIVED DETECTION LAB CODE
Acrolein N.D. ppm 2. 082400000N
Acrylonitrile N.D. ppm 2. 082500000
2-Chloroechylvinyl ether N.D. ppm 0.2 082600000
Chloromethane N.D. ppm 0.2 082700000
Bromomethane N.D. ppm 0.2 082800000
Vinyl chloride N.D. ppm 0.2 082900000
Chloroetnane N.D. ppm 0.2 083000000
Methylene chloride N.D. . ppm 0.2 083100000
1,1-Dichloroethene N.D. ppm 0.2 083200000
1,1-Dichloroethane N.D. ppm 0.2 083300000
trans-1,2-Dichloroethene N.D. ppm 0.2 083400000
Chloroform N.D. ppm 0.2 083500000
1,2-Dichloroethane N.D. ppm 0.2 083600000
1,1,1-Trichl-oroethane - - • N.D. ppm 0.2 083700000
Carbon tetrachloride N.D. ppm 0.2 083800000
Dichlorobromomethane N.D. ppm 0.2 083900000
1,2-Dichloropropane ' N.D. ppm 0.2 084000000
trans-1,3-Dichloropropene N.D. ppm 0.2 084100000
Trichloroethene N.D. ppm 0.2 084200000
Benzene N.D. ppm 0.2 084300000
cis-1,3-Dichloropropene N.D. ppm 0.2 084400000
1,1,2-Trichloroethane N.D. ppm 0.2 084500000
Dibromochloromethane ' N.D. ppm 0.2 084600000
Bromofonn N.D.. ppm 0.2 084700000
Tetrachloroethene N.D. ppm 0.2 084800000
1,1,2,2-Tetrachloroethane N.D. ppm 0.2 084900000
Toluene N.D. ppm 0.2 085000000
Chlorobenzene N.D. ppm 0.2 085100000
Ethylbenzene N.D. ppm 0.2 085200000
Fluorotrichloromethane N.D. ppm 0.2 079000000

3 COPIES'TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
Lancaster Laboratories, Inc.
Reviewed and Approved by:

Nelson H. Risser B.A.

ftR300867



ANAHYSISSREPQRTT
• - • " ' - "

*LLI "Sample" Nor*SWv'1087832'"">

Environ. Resources Management Date Reported 8/18/86
999 Vest Chester Pike Date Submitted 7/29/86
P. 0. Box 357 Discard Date 9/18/86
Vest Chester, PA 19380 Collected'by C

Ametek B-12 6.0-6.5 Grab Soil Sample P.O. 44902
Collected on 07/28/86 (0810) by VFB Rel.

RESULT LIMIT OF
Purgables Method # 624 AS RECEIVED DETECTION LAB CODE
Acrolein N.D. ppm 2. 082400000N
Acrylonitrile N.D. ppm 2. 082500000
2-Chloroethylvinyl ether N.D. ppm 0.2 082600000
Chloromethane N.D. ppm 0.2 082700000
Bromomethane N.D. ppm 0.2 082800000
Vinyl chloride N.D. ppm 0.2 082900000
Chloroethane N.D. ppm 0.2 083000000
Methylene chloride N.D. ppm 0.2 083100000
1,1-Dichloroethene N.D. ppm 0.2 083200000
1,1-Dichloroethane . N.D. ppm 0.2 083300000
trans-1,2-Dichloroethene N.D. ppm 0.2 083400000
Chloroform N.D. ppm 0.2 083500000
1,2-Dichloroethane . . . . N.D. p p m 0 . 2 083600000
1,1,1-Trichloroethane N.D. ppm 0.2 083700000
Carbon tetrachloride N.D. ppm 0.2 083800000
Dichlorobromomethane N.D. ppm 0.2 083900000
1,2-Dichloropropane N.D. ppm 0.2 084000000
trans-1,3-Dichloropropene N.D. ppm 0.2 084100000
Trichloroethene N.D. ppm 0.2 084200000
Benzene N.D. ppm 0.2 084300000
cis-1,3-Dichloropropene N.D. ppm 0.2 084400000
1,1,2-Trichloroethane N.D. ppm 0.2 084500000
Dibroniochlorome thane N.D. pp'm 0.2 084600000
Bromoforrn N.D. ppm 0.2 084700000
Tetrachloroethene N.D. ppm 0.2 084800000
1,1,2,2-Tetrachloroethane N.D. ppm 0.2 084900000
Toluene N.D. ppm 0.2 085000000
Chlorobenzene N.D. ppm 0.2 085100000
Ethylbenzene N.D. ppm 0.2 '085200000
Fluorotrichloromethane N.D. ppm 0.2 079000000

m. •»

3 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
Lancaster Laboratories, Inc.
Reviewed and Approved by:

SEE REVERSE SIDE FOR EXPLANATION Mo Icon H R i <;
OF SYMBOLS AND ABBREVIATIONS nelson n. Ais

Group Lead



ANÂ SIS* REPORT

î̂ k
*LLI Sample Ho. "sw"'lb87833*

Environ. Resources Management Date Reported 8/18/86
999 Vest Chester Pike Date Submitted 7/29/86
P. 0. Box 357 Discard Date 9/18/86
Vest Chester, PA 19380 Collected by C

Ametek B-14 4.0-5.0 Grab Soil Sample P.O. 44902
Collected on 07/28/36 (0930) .by VFB Rel.

RESULT LIMIT OF
Purgables Method # 624 AS RECEIVED DETECTION LAB CODE
Acrolein N.D. ppm 20. 082400000N
Acrylonitrile N.D. ppm 20. 082500000
2-Chloroethylvinyl ether N.D. ppm 2. 082600000
Chloromethane N.D. ppm 2. 082700000
Bromomethane N.D. ppm 2. 082800000
Vinyl chloride N.D. ppm 2. 082900000
Chloroethane N.D. ppm 2. 083000000
Methylene chloride N.D. ppm 2. 083100000
1,1-Dichloroethene N.D. ppm 2. 083200000
1,1-Dichloroethane N.D. ppm 2. 083300000
trans-1,2-Dichloroethene N.D. ppm 2. 083400000
Chloroform N.D. ppm 2. 083500000
1,2-Dichloroethane . . N.D. ppm 2. 083600000
1,1,1-Trichloroethane 21. ppm 2. 083700000
Carbon tetrachloride N.D. ppm 2. 083800000
Dichlorobromomethane N.D. ppm 2. 083900000
1,2-Dichloropropane N.D. ppm 2. 084000000
trans-1,3-Dichloropropene N.D. ppm 2. 084100000
Trichloroethene 150. ppm 2. 084200000
Benzene -- - N.D. ppm 2. 084300000
cis-1,3-Dichloropropene N.D. ppm 2. 084400000
1,1,2-Trichloroethane N.D. ppm 2. 084500000
Dibrornochloromethane N.D. ppm 2. 084600000
Bromoform . N.D. ppm 2. 084700000
Tetrachloroethene N.D. pprn 2. 084800000
1,1,2,2-Tetrachloroethane N.D. ppm 2. 084900000
Toluene N.D. ppm 2. 085000000
Chlorobenzene N.D. ppm 2. 085100000
Ethylbenzene N.D. ppm 2. 085200000
Fluorotrichloromethane N.D. ppm 2. 079000000

m^ *

3 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
Lancaster Laboratories, Inc.

" " Revieved and Approved by:

SEE REVERSE SIDE FOR EXPLANATION Nelson H Ris<
OF SYMBOLS AND ABBREVIATIONS rv«,,n I ol^r "

P ^300869



ANALYSIS; REPORT

LLT Sample Norsv 1087834"

Environ. Resources Management Date Reported 8/18/86
999 Vest Chester Pike Date Submitted 7/29/86
P. 0. Box 357 Discard Date 9/18/86
Vest Chester, PA 19380 Collected by C

Ametek B-14 7.0-9.0 Grab Soil Sample P.O. 44902
Collected on 07/28/86 (0955) by VFB Rel.

RESULT LIMIT OF
Purgables Method # 624 AS RECEIVED DETECTION LAB CODE
Acrolein N.D. ppm 2. 082400000N
Acrylonitrile N.D. ppm 2. 082500000
2-Chloroethylvinyl ether N.D. ppm 0.2 082600000
Chloromethane N.D. ppm 0.2 082700000
Bromomethane N.D. ppm 0.2 082800000
Vinyl chloride N.D. ppm 0.2 082900000
Chloroethane N.D. ppm 0.2 083000000
Methylene chloride N.D. ppm 0.2 083100000
1,1-Dichloroethene 0.9 ppm 0.2 083200000
1,1-Dichloroethane N.D. ppm 0.2 083300000'
trans-1,2-Dichloroethene - N.D. ppm 0.2 083400000
Chloroform N.D. ppm 0.2 083500000
1,2-Dichlordethane ' ' ' N.D. ppm 0.2 083600000
1,1,1-Trichloroethane 80. ppm 0.2 083700000
Carbon tetrachloride N.D. ppm 2. 083800000
Dichlorobromomethane N.D. ppm 0.2 083900000
1,2-Dichlorooropane N.D. ppm 0.2 084000000
trans-1,3-Dichloropropene N.D. ppm 0.2 084100000
Trichloroethene 290. ppm 0.2 084200000
Benzene N.D. ppm 0.2 084300000
cis-1,3-Dichloropropene N.D. ppm 0.2 084400000
1,1,2-Trichloroethane N.D. ppm 0.2 084500000
Dibrornochloromethane N.D. ppm 0.2 084600000
Bromoform N.D. . ppm 0.2 084700000
Tetrachloroethene 1.2 ppm 0.2 084800000
1,1,2.2-Tetrachloroethane N.D. ppm 0.2 084900000
Toluene N.D. ppm . 0.2 085000000
Chlorobenzene N.D. ppm 0.2 085100000
Ethylbenzene N.D. ppm 0.2 085200000
Fluorotrichloromethane^ N.D. ppm 0.2 079000000

3 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
Lancaster Laboratories, Inc.
Revieved and Approve'4 l

SEE REVERSE SIDE FOR EXPLANATION Nelson H I
°f S™0<"-S 4N° ABBREVIATIONS -,,. ,_..<,.

HR300870



ANALYSIS REPORT

"LLI Sample No.'̂ SV 1087835 '

Environ. Resources Management Date Reported 8/18/86
999 Vest Chester Pike Date Submitted 7/29/86
P. 0. Box 357 Discard Date 9/18/86
Vest Chester, PA 19380 Collected by C

Ametek B-14 9.0-9.5 Grab Soil Sample P.O. 44902
Collected on 07/28/86 (1005) by VFB Rel.

RESULT LIMIT OF
Purgables Method f 624 AS RECEIVED DETECTION LAB CODE
Acrolein N.D. ppm 250. 082400000N
Acrylonitrile N.D. ppm 250. 082500000
2-Chloroethylvinyl ether N.D. ppm 25. 032600000
Chloromethane N.D. ppm 25. 082700000
Bromomethane N.D. ppm 25. • 082800000
Vinyl chloride N.D. ppm 25. 082900000
Chloroethane N.D. ppm 25. 083000000
Methylene chloride N.D. ppm 25. 083100000
1,1-Dichloroethene 99. -ppm 25. 083200000
1,1-Dichloroethane N.D. ppm 25. 083300000
trans-1,2-Dichloroethene N.D. ppm 25. 083400000
Chloroform .. . . N.D. ppm 25. 083500000
1,2-Dichloroethane N.D. ppm 25. 083600000
1,1,1-Trichloroethane 5,700. ppm 25. 083700000
Carbon tetrachloride N.D. ppm 25. 083800000
Dichlorobromomethane. N.D. ppm • 25. 083900000
1,2-Dichloropropane N.D. ppm 25. 084000000
trans-1,3-Dichloropropene N.D. ppm 25. 084100000
Trichloroethene 17,000. ppm _ 25. 084200000
Benzene N.D. ppm " 25. 084300000
cis-1,3-Dichloropropene N.D. ppm 25. 084400000
1,1,2-Trichloroethane N.D. ppm 25. 084500000
Dibromochloromethane N.D. ppm 25. 084600000
Bron.ofonn N.D. ppm 25. 034700000
Tetrachloroethene 120. ppm 25. 084800000
1,1,2,2-Tetrachloroethane N.D. ppm 25. 084900000
Toluene N.D. ppm . 25. 085000000
Chlorobenzene N.D. ppm 25. 085100000
Ethylbenzene N.D. ppm 25. 085200000
Fluorotrichloromethane* N.D. ppm 25. 079000000

3 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
""!.'1~:"3'!.i.i.'c -J_"" . Lancaster Laboratories, Inc.

--"-". " ""' " Revieved and Approved by:

SEE REVERSE SIDE FOR EXPLANATION N'elsOh H RlSSe
OF SYMBOLS AND ABBREVIATIONS



ANAUrSISfREPORT'

VLLI ' Sample No ;i SW ' 1087836"

Environ. Resources Management Date Reported 8/18/86
999 Vest Chester Pike Date Submitted 7/29/86
P. 0. Box 357 Discard Date 9/18/86
Vest Chester, PA 19380 Collected by C

Ametek B-15 3.0-5.0 Grab Soil Sample P.O. 44902
Collected on 07/28/86 (1100) by VFB Rel.

RESULT LIMIT OF
Purgables Method # 624 AS RECEIVED DETECTION LAB CODS
Acrolein N.D. ppm 2. 082400000N
Acrylonitrile N.D. ppm 2. 082500000
2-Chloroethylvinyl ether N.D. ppm 0.2 082600000
Chloromethane N.D. ppm 0.2 082700000
Bromomethane N.D. ppm 0.2 082800000
Vinyl chloride N.D. ppm 0.2 082900000
Chloroethane N.D. ppm 0.2 083000000
Methylene chloride N.D. ppm 0.2 083100000
1,1 -Dichloroethene 0.4 ppm 0.2 083200000
1,1-Dichloroethane N.D. ppm 0.2 083300000
trans- 1,2-Dichloroethene N.D. ppm 0.2 083400000
Chloroform N.D. ppm 0.2 083500000
1,2-Dichloroethane " ' N.D. ppm 0.2 083600000

1,1,1-Trichloroethane 16. ppm 0.2 083700000
Carbon tetrachloride N.D. .ppm 0.2 083800000
Dichlorobromomethane N.D. ppm 0.2 083900000
1,2-Dichloropropane N.D. ppm 0.2 084000000
trans- 1, 3-Dichloropropene N.D. ppm 0.2 084100000
Trichloroethene " 34. ppm 0.2 084200000
Benzene N.D. ppm 0.2 084300000
cis-1, 3-Dichloropropene N.D. ppm 0.2 084400000
1,1,2-Trichloroethane N.D. ppm 0.2 084500000
Dibro:3ochloro...e thane N.D. ppm 0.2 084600000
Brcmoform N.D. ppm 0.2 084700000
Tetrachloroethene N.D. ppm 0.2 084800000
1,1,2,2-Tetrachlcroethane N.D. ppm 0.2 084900000
Toluene N.D. ppm 0.2 085000000
Cr.lorobenzene N.D. ppm 0.2 085100000
Ethylbenzene . N.D. ppm 0.2 085200000
Fluorotrichloromethane N.D. ppm 0.2 079000000

3 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

SEE REVERSE SIDE FOR EXPLANATION
OF SYMBOLS AND ABBREV.AT.ONS

Respectfully
Lancaster Labor;
Revieved and App



ANAC.YSIS.REPORT
' ' "

LLI Sample No. SU 1087837

Environ. Resources Management Date Reported 8/13/86
999 Vest Chester Pike Date Submitted 7/29/86
P. 0. Box 357 Discard Date 9/18/86
Vest Chester, PA 19330 Collected by C

Ametek B-15 5.0-7.0 Grab Soil Sample P.O. 44902
Collected on 07/28/86 (1115) by VFB Rel.

RESULT LIMIT OF
Purgables Method # 624 AS RECEIVED DETECTION LAB CODE
Acrolein N.D. ppm 2. 082400000N
Acrylonitrile N.D. ppm 2. 082500000
2-Chloroethylvinyl ether N.D. ppm 0.2 082600CCO
Chloromethane N.D. ppm 0.2 082700000
Bromomethane N.D. ppm 0.2 032800000
Vinyl chloride N.D. ppm 0.2 082900000
Chloroethane 'N.D. ppm 0.2 083000000
Methylene chloride N.D. ppm 0.2 083100000
1,1-Dichloroethene 0.9 ppm 0.2 083200000
1,1-Dichloroethane N.D. ppm 0.2 083300000
trans-1,2-Dichloroethene N.D. ppm 0.2 083400000
Chloroform N.D. ppm 0.2 083500000
1,2-Dichloroethane N.D. ppm 0.2 083600000
1,1,1-Trichloroethane - - 2.5 ppm 0.2 083700000
Carbon tetrachloride N.D. ppm 0.2 083800000
Dichlorobromomethane N.D. ppm 0.2 083900000
1,2-Dichloropropane N.D. ppm 0.2 084000000
trans-1,3-Dichloropropene N.D. ppm 0.2 084100000
Trichloroethene 1.3 ppm 0.2 034200000
Benzene N.D. ppm 0.2 084300000
cis-1,3-Dichloropropene N.D. ppm 0.2 084400000
1,1,2-Trichloroethane N.D. ppm 0.2 084500000
Dibromochloromethane N.D. ppm 0.2 084600000
Bromoform N.D- ppm 0.2 ' 084700000
Tetrachloroethene N.D. ppm 0.2 084300000
1,1,2,2-Tetrachloroethane N.D. ppm 0.2 084900000
Toluene N.D. ppm 0.2 085000000
Chlorobenzene N.D. ppm 0.2 085100000
Ethylbenzene N.D. ppm 0.2 085200000
Fluorotrichloromethane N.D. ppm 0.2 079000000

3 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfull
Lancaster Laboratories, Inc.
Revieved and Approved by:

Nelson H. Risser B.A.
SEE REVERSE SIDE FOR EXPLANATION r.rnnn fpaHpr - (1C'MS
OF SYMBOLS AND ABBREVIATIONS br°UP Leader p 0(10873



LLI Sample No. SU 1087838

Environ. Resources Management Date Repor.ted 8/18/86
999 Vest Chester Pike Date Submitted 7/29/86
P. 0. Box 357 Discard Date 9/18/86
Vest Chester, PA 19380 Collected by C

Ametek B-15 7.0-8.0 Grab Soil Sample P.O. 44902
Collected on 07/28/86 (1125) by VFB Rel.

RESULT LIMIT OF
Purgables Method # 624 ' AS RECEIVED DETECTION LAB CODE
Acrolein N.D. ppm 2. 082400000N
Acrylonitrile N.D. ppm 2. 082500000
2-Chloroethylvinyl ether N.D. ppm 0.2 082600000
Chloromethane N.D. ppm 0.2 082700000
Bromomethane N.D. ppm 0.2 082800000
Vinyl chloride N.D. ppm 0.2 082900000
Chloroethane N.D. ppm 0.2 083000000
Methylene chloride N.D. ppm 0.2 083100000
1,1-Dichloroethene 0.9 ppm 0.2 083200000
1,1-Dichloroethane N.D. ppm 0.2 083300000
trans-1,2-Dichloroethene N.D. ppm 0.2 083400000
Chloroform N.D. ppm 0.2 083500000
1,2-Dichloroethane N.D. ppm 0.2 083600000
1,1,1-Trichloroethane' " ' 2.0 ppm 0.2 083700000
Carbon tetrachloride N.D. ppm 0.2 083800000
Dichlorobromomethane N.D. ppm 0.2 083900000
1,2-Dichloropropane N.D. ppm 0.2 084000000
trans-1,3-Dichloropropene N.D. ppm 0.2 084100000
Trichloroethene 0.7 ppm 0.2 084200000
Benzene N.D. ppm 0.2 084300000
cis-1,3-Dichloropropene N.D. ppm 0.2 084400000
1,1,2-Trichloroethane N.D. ppm 0.2 084500000
Dibror.ochloro-echane N.D. ppm 0.2 .084600000
Bromoform N.D. ppm 0.2 084700000
Tetrachloroethene N.D. ppm 0.2 084800000
1,1,2,2-Tetrachloroethane N.D. ppm 0.2 084900000
Toluene N.D. ppm 0.2 085000000
Chlorobenzene N.D. ppm 0.2 085100000
Ethylbenzene N.D. ppm 0.2 085200000
Fluorotrichloromethane N.D. ppm 0.2 079000000

3 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully
Lancaster Labt
Revieved and f

SEE REVERSE SIDE FOR EXPLANATION Group Leader • GC/MS
OF SYMBOLS AND ABBREVIATIONS

Nelson !.. Risser B.A.
ader • GC/MS

RR30087U



' Environmental Chain gf Custody Record
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999 West Chester Pike • West Chester Pennsylvania 19382 s (215) 696-9110
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Sample No.̂ SW 1087340

Environ. Resources Management Date Reported 8/ 7/86
999 Vest Chester Pike Date Submitted 7/28/86
P. 0. Box 357 Discard Date 9/ 7/86
Vest Chester, PA 19380 Collected by C

Ametek 44902 B-8 6.0-6.5 Grab Soil Sample P.O. 44902
Collected 07/25/86 (0800) by VFB Rel.

RESULT LIMIT OF
Purgables Method # 624 AS RECEIVED DETECTION LAB CODE
Acrolein N.D. ppm 2. 082400000S
Acrylonitrile N.D. ppm 2. 082500000"
2-Chloroethylvinyl ether N.D. ppm 0.2 08260COCO
Chloromethane N.D. ppm 0.2 082700000
Bromone thane ' N.D. ppm 0.2 082800000
Vinyl chloride N.D. ppm 0.2 082900000
Chloroethane N.D. ppm 0.2 083000000
Methylene chloride N.D. ppm 0.2 083100000
1,1-Dichloroethene N.D. ppm 0.2 083200000
1,1-Dichloroethane N.D. ppm 0.2 083300000
trans- 1,2 -Dichloroethene N.D. ppm 0.2 083400000
Chloroform N.D. ppm 0.2 083500000
1,2-Dichloroethane N.D. ppm 0.2 083600000
1,1,1-Trichloroethane - - - N.D. ppm 0.2 083700000
Carbon tetrachloride N.D. ppm 0.2 083800000
Dichlorobromome thane N.D. ppm 0.2 083900000
1,2-Dichloropropane N.D. ppm 0.2 084000000
trans-1, 3-Dichloropropene N.D. ppm 0.2 084100000
Trichloroethene 0.2 ppm 0.2 084200000
Benzene N.D. ppm 0.2 084300000
cis-1, 3-Dichloropropene N.D. ppm - 0.2 084400000
1,1,2-Trichloroethane N.D. ppm 0.2 084500000
Dibroniochlorome thane N.D. ppm 0.2 084600000
Bromoforrn N.D. ppm 0.2 084700000
Tetrachloroethene N.D. ppm 0.2 08480CCOO
1,1,2,2-Tetrachloroethane N.D. ppm 0.2 084900000
Toluene N.D. ppm 0.2 085000000
Chlorobenzene N.D. ppm 0.2 085100000
Ethylbenzene N.D. ppm " 0.2 085200000
Fluorotrichlorome thane N.D. , ppm 0.2 079000000

3 COPIES "TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
Lancaster Laboratories, Inc.
Revieved and Approved by:

' Nelson H. Risser^3.A.
SEE REVERSE SIDE FOR EXPLANATION Group Le3^°-

': OF SYMBOLS AND ABBREVIATIONS

' AR300876



. - v 'LLI Sample No. SW 1087341

Environ. Resources Management Date Reported 8/ 7/86
999 Vest Chester Pike Date Submitted 7/23/86
P. 0. Box 357 Discard Date 9/ 7/86
Vest Chester, PA 19380 Collected by C

Ametek 44902 B-9 6.0-8.0 Grab Soil Sample P.O. 44902
Collected 07/25/86 (0925) by VFB Rel.

RESULT LIMIT OF
Purgables Method # 624 AS RECEIVED DETECTION LAB CODE
Acrolein N.D. ppm 2. 082400000S
Acrylonitrile N.D. ppm 2. 0825000005
2-Chloroethylvinyl ether N.D. ppm 0.2 082600COOS
Chloromethane N.D. ppm 0.2 082700COOS
Bromomethane N.D. ppm 0.2 082800COOS
Vinyl chloride N.D. ppm 0.2 082900000S
Chloroethane N.D. ppm 0.2 083000000S
Methylene chloride N.D. ppm 0.2 0831COOOOS
1,1-Dichloroethene N.D. ppm 0.2 083200000S
1,1-Dichloroethane N.D. ppm 0.2 083300000S
trans-1,2-Dichloroethene N.D. ppm 0.2 083400000S
Chloroform . N.D. ppm 0.2 033500000S
1,2-Dichloroethane N.D. ppm 0.2 083600000S
1,1,1-Trichl-oroethane - - • N.D. • ppm 0.2 083700000S
Carbon tetrachloride N.D. ppm 0.2 083SOOOOOS
Dichlorobromomethane N.D. ppm 0.2 083900000S
1,2-Dichloropropane N.D. ppm 0.2 084000000S
trans-1,3-Dichloropropene N.D. ppm 0.2 084100000S
Trichloroethene N.D. ppm 0.2 084200000S
Benzene N.D. ppm 0.2 084300000S
cis-1,3-Dichloropropene N.D. ppm 0.2 C84400000S
1,1,2-Trichloroethane N.D. ppm 0.2 084500COOS
Dibroraochloromethane N.D. ppm 0.2 084600000S
Bromoform N.D. ppm 0.2 084700000S
Tetrachloroethene N.D.' ppm 0.2 0848QOCOOS
'1,1,2,2-Tetrachloroethane N.D. ppm 0.2 084900000S
Toluene N.D. ppm 0.2 085000000S
Chlorobenzene N.D. ppm 0.2 085100000S
Ethylbenzene N.D. ppm 0.2 085200000S
Fluororrichloromethane N.D. . ppm 0.2 079000COOS

3 COPIES'TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
Lancaster Laboratories, Inc.
Revieved and Approved by:

Nelson H. Rir
SEE REVERSE SIDE FOR EXPLANATION Group Leader
OF SYMBOLS AND ABBREVIATIONS

(\R300877
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Management, Inc.
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LLI Sample No. SW 1086790

Environ. Resources Management Date Reported 7/31/86
999 Vest Chester Pike Date Submitted 7/25/86
P. 0. Box 357 Discard Date 8/31/86
Vest Chester, PA 19380 • Collected by C

Ametek B-17 4.0-6.0 Soil P.O. 44902
Collected 07/24/86 (0940) by VFB Rel.

RESULT LIMIT OF
Purgables Method # 624 AS RECEIVED DETECTION LAB CODE
Acrolein N.D. ppm 2. 082400000S
Acrylonitrile N.D. ppm 2. 082500000"
2-Chloroethylvinyl ether N.D. ppm 0.2 0826000CO
Chloro;r.e thane N.D. ppm 0.2 082700000
Bromornethane N.D. ppm 0.2 082800000
Vinyl chloride N.D. ppm 0.2 082900000
Chloroethane N.D. ppm 0.2 083000000
Methylene chloride N.D. ppm 0.2 083100000
1,1-Dichloroethene N.D. ppm 0.2 083200000
1,1-Dichloroethane N.D. ppm 0.2 083300000
trans-1,2-Dichloroethene N.D. ppm 0.2 083400000
Chloroform N.D. - ppm 0.2 083500000
1,2-Dichloroethane N.D. ppm 0.2 083600000
1,1,1-Trichloroethane " ' ' N.D. ppm 0.2 083700000
:arbon tetrachloride N.D. ppm 0.2 083800000
Dichlorobromomethane N.D. ppm 0.2 083900000
1,2-Dichloropropane N.D. ppm 0.2 084000000
trans-1,3-Dichloropropene N.D. ppm 0.2 084100000
Trichloroethene N.D. ppm 0.2 084200000
Benzene N.D. ppm 0.2 084300000
cis-1,3-Dichloropropene N.D. ppm 0.2 . 084400000
1,1,2-Trichloroethane N.D. ppm 0.2 084500000
Dibronochloroaiethane N.D. ppm 0.2 084600000
Bromoform N.D... ppm - 0.2 084700000
Tetrachloroethene N.D. ppm . 0.2 084800000
1,1,2,2-Tetrachloroethane N.D. ppm 0.2 084900000
Toluene N.D. ppm 0.2 085000000
Chlorobenzene N.D. ppm 0.2 085100000
Ethylbenzene N.D. ppm 0.2 085200000
Fluorotrichloromethane N.D. ppm 0.2 079000000

3 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
Lancaster Laboratories, Inc.
Revieved and Approved by:

Nelson H. Risser B.A.
SEE REVERSE SIDE FOR EXPLANATION Group Leader • ""
OF SYMBOLS AND ABBREVIATIONS



ANALYSIS REPOfHT

,- • :-T; 11:28:38 128590 :̂'_.̂

LLI Sample No. SW 1086796

Environ. Resources Management Date Reported 7/31/86
999 Vest Chester Pike Date Submitted 7/25/86
P. 0. Box 357 Discard Date 8/31/86
Vest Chester, PA 19380 Collected by C

Ametek B-18 2.0-4.0 Soil P.O. 44902
Collected 07/24/86 (1500) by VFB Rel.

RESULT LIMIT OF
Purgables Method # 624 AS RECEIVED DETECTION LAB CODE
Acrolein N.D. ppm ' 2. 082400000S
Acrylonitrile N.D. ppm 2. 082500000S
2-Chloroethylvinyl ether N.D. ppm 0.2 082600000S
Chloromethane N.D. ppm 0.2 082700000S
Bromomethane N.D. ppm 0.2 082800000S
Vinyl chloride N.D. ppm 0.2 082900000S
Chloroethane N.D. ppm 0.2 083000000S
Methylene chloride N.D. ppm 0.2 083100000S
1,1-Dichloroethene N.D. ppm 0.2 083200000S
1,1-Dichloroethane N.D. ppm 0.2 083300000S
trans-1,2-Dichloroethene . . 0.2 ppm 0.2 083400000S
Chloroform N.D. ppm 0.2 083500000S
1,2-Dichloroethane N.D. ppm 0.2 083600000S
1,1,1-Trichloroethane N.D. ppm 0.2 083700COOS
Carbon tetrachloride N.D. ppm 0.2 083800000S
Dichlorobromomethane N.D. ppm 0.2 083900000S
1,2-Dichloropropane N.D. ppm . 0.2 084000000S
trans-1,3-Dichloropropene N.D. ppm 0.2 084100000S
Trichloroethene N.D. ppm 0.2 084200000S
Benzene N.D. ppm 0.2 084300000S
cis-1,3-Dichloropropene N.D... ppm 0.2' 084400000S
1,1,2-Trichloroethane N.D. ppm 0.2 084500000S
Dibromochloromethane N.D.' .ppm 0.2 084600000S
Bromoform N.D. ppm 0.2 084700000S
Tetrachloroethene N.D. ppm 0.2 034800000S
1.1,2,2-Tetrachloroethane N.D. ppm 0.2 0849000003
Toluene N.D. ppm 0.2 085000000S
Chlorobenzene N.D. ppm 0.2 085100000S
Ethylbenzene - N.D.. ppm 0.2 085200000S
Fluorotrichloromethane N.D. ppm 0.2 079000000S

3 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

'.'... _^_._J. - ._ -. - Respectfully Submitted
Lancaster Laboratories, Ir.c,

SEE REVERSE SIDE FOR EXPLANATION Revieved and Approved t_y~ -
U^.'J i:•̂ r.;,-•.v,—~/-

Group Leadei
Nelson H. Rp SO Q fl 8 0

SCUUU -



ANALYSIS; REPORT-'" :*".->-' *&• -*'• *-~~ !--"« •'-. • •

Environ. Resources Management Date Reported 7/31/86
999 Vest Chester Pike Date Submitted 7/25/86
P. 0. Box 357 Discard Date 8/31/86
Vest Chester, PA 19380 Collected by C

Ametek B-18 4.0-6.0 Soil P.O. 44902
Collected 07/24/86 (1055) by VFB Rel.

RESULT LIMIT OF
Purgables Method # 624 AS RECEIVED DETECTION LAB CODE
Acrolein . N.D. ppm 2. 082400000S
Acrylonitrile ' N.D. ppm 2. 082500000
2-Chloroethylvinyl ether N.D. ppm 0.2 082600000
Chloromethane N.D. ppm 0.2 082700000
Bromomethane N.D. ppm 0.2 082800000
Vinyl chloride N.D. ppm 0.2 082900000
Chloroethane N.D. ppm 0.2 083000000
Methylene chloride N.D. ppm 0.2 083100000
1,1-Dichloroethene N.D. ppm 0.2 083200000
1,1-Dichloroethane N.D. ppm 0.2 083300000
trans-1,2-Dichloroethene 1.6 ppm 0.2 083400000
Chloroform N.D. ppm 0.2 083500000
1,2-Dichloroethane - • • N.D. ppm 0.2 083600000
1,1,1-Trichloroethane • N.D. ppm 0.2 083700000
Carbon tetrachloride N.D. ppm 0.2 083800000
Dichlorobromomethane N.D. ppm 0.2 083900000
1,2-Dichloropropane - N.D. ppm 0.2 084000000
trans-1,3-Dichloropropene N.D. ppm 0.2 084100000
Trichloroethene 1.8 ppm 0.2 084200000
Benzene N.D. ppm - 0.2 084300000
cis-1,3-Dichloropropene N.D. ppm 0.2 084400000
1,1,2-Trichloroethane N.D. ppm 0.2 084500000
Dibromochloromethane N.D... ppm 0.2 084600000
Bromoform N.D. ppm 0.2 084700000
Tetrachloroethene N.D. ppm 0.2 084800000
1,1,2,2-Tetrachloroethane N.D. ppm 0.2 084900000
Toluene N.D. ppm 0.2 085000000
Chlorobenzene N.D. ppm 0.2 085100000
Ethylbenzene N.D. ppm 0.2 085200000
Fluorotrichloromethane N.D. ppm 0.2 079000000

3 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
Lancaster Laboratories, Inc.

-- - _.-- - - .- Revieved and Approved bv:

SEE REVERSE SIDE FOR EXPLANATION Nelson H. RlSSer B.A.
OF SYMBOLS AND ABBREVIATIONS ' Group Leader • rr/""

flR30088!



ANALYSIS RÊ QRfP

--i~:_LLI sample No. -SV

Environ. Resources Management Date Reported 7/31/86
999 Vest Chester Pike Date Submitted 7/25/86
P. 0. Box 357 Discard Date 8/31/86
Vest Chester, PA 19380 Collected by C

Ametek B-19 4.0-6.0 Soil P.O. 44902
Collected 07/24/86 (1300) by VFB Rel.

RESULT LIMIT OF
Purgables Method # 624 AS RECEIVED DETECTION LAB CODE
Acrolein N.D. ppm 2. 082400000S
Acrylonitrile _.N.D. ppm 2. 082500000
2-Chloroethylvinyl ether N.D. ppm 0.2 082500000
Chloromethane N.D. ppm 0.2 082700000
Bromomethane N.D. ppm 0.2 082800000
Vinyl chloride N.D. ppm 0.2 082900000
Chloroethane N.D. ppm 0.2 083000000
Methylene chloride N.D. ppm 0.2 083100000
1,1-Dichloroethene N.D. ppm 0.2 083200000
1,1-Dichloroethane N.D. ppm 0.2 083300000
trans-1,2-Dichloroethene N.D. ppm 0.2 083400000
Chloroform N.D. ppm 0.2 083500000
1,2-Dichloroethane ' ' ' N.D. ppm 0.2 083600000
1,1,1-Trichloroethane N.D. ppm 0.2 083700000
Carbon tetrac.hloride N.D. ppm 0.2 083800000
Dichlorobromomethane N.D. ppm 0.2 083900000
1,2-Dichloropropane N.D. ppm 0.2 084000000
trans-1,3-Dichloropropene N.D. ppm 0.2 084100000
Trichloroethene N.D. ppm 0.2 084200000
Benzene N.D. ppm 0.2 084300000
cis-1,3-Dichloropropene N.D. ppm 0.2 084400000
1,1,2-Trichloroethane N.D. ppm 0.2 084500000
Dibromochloromethane N.D... ppm 0.2 084600000
Bromoform N.D. ppm 0.2 084700000
Tetrachloroethene N.D.' • ppm 0.2 084800000
1,1,2,2-Tetrachloroethane N.D. ppm 0.2 084900000
Toluene N.D. ppm - 0.2 085000000
Chlorobenzene N.D. ppm 0.2 085100000
Ethylbenzene N.D. ppm 0.2 085200000
Fluorotrichloromethane . N.D. ppm 0.2 079000000

3 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

,i*

Respectfully Submitted
Lancaster Laboratories, Inc.
Reviewed and Approved by:

^V SEE REVERSE SIDE FOR EXPLANATION Nelson H. Risser R
OF SYMBOLS AND ABBREVIATIONS Group Leader •

&R3G0882



ANALYSISREPQRTT

LLI Sample No. SW 1086793.

Environ. Resources Management Date Reported 7/31/86
999 Vest Chester Pike Date Submitted 7/25/86
P. 0. Box 357 Discard Date 8/31/86
Vest Chester, PA 19380 Collected by C

Ametek B-19 6.0-7.0 Soil P.O. 44902
Collected 07/24/86 (1310) by VFB Rel.

RESULT' LIMIT OF
Purgables Method # 624 AS RECEIVED DETECTION LAB CODE
Acrolein N.D. ppm 2. 082400000S
Acrylonitrile N.D. ppm 2. 082500COOS
2-Chloroethylvinyl ether N.D. ppm 0.2 082600000S
Chloromethane N.D. ppm 0.2 082700000S
Bromomethane N.D. ppm 0.2 082800000S
Vinyl chloride . N.D. ppm 0.2 082900000S
Chloroethane N.D. ppm 0.2 083000000S
Methylene chloride N.D. ppm 0.2 083100000S
1,1-Dichloroethene N.D. ppm 0.2 083200000S
1,1-Dichloroethane N.D. ppm 0.2 083300000S
trans-1,2-Dichloroethene N.D. ppm 0.2 083400000S
Chloroform N.D. ppm 0.2 083500000S
1,2-Dichloroe'thane " ' ' N.'D. ppm 0.2 083600000S
1,1,1-Trichloroethane N.D. ppm 0.2 083700000S
Carbon tetrachloride N.D. ppm 0.2 083800000S
Dichlorobromomethane N.D. ppm 0.2 083900000S
1,2-Dichloropropane N.D. ppm 0.2 084000000S
trans-1,3-Dichloropropene N.D. ppm 0.2 084100000S
Trichloroethene N.D. ppm 0.2 084200000S
Benzene N.D. ppm 0.2 084300000S
cis-1,3-Dichloropropene N.D. ppm 0.2 084400000S
1,1,2-Trichloroethane N.D. ppm 0.2 084500000S
Dibromochloromethane N.D... ppm 0.2 084600000S
Bromoform N.D. ppm 0.2 084700000S
Tetrachloroethene N.D. ppm 0.2 084800000S
1,1,2,2-Tetrachloroethane N.D. ppm 0.2 084900000S
Toluene N.D. ppm 0.2 085000000S
Chlorobenzene N.D. ppm 0.2 085100000S
Ethylbenzene N.D. ppm 0.2 085200COOS
Fluorotrichloromethane . N.D. ppm 0.2 079000000S

3 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
" . ' " . _" Lancaster Laboratories, Inc.

- • --^-- -'- • -- Reviewed and Approved by:

SEE REVERSE SIDE FOR EXPLANATION Nelson H. Risser B.A.
.UrtUf OF SYMBOLS AND ABBREVIATIONS Group Leader . G(

- AR300.883



Environ. Resources Management Date Reported 7/31/86
999 Vest Chester Pike Date Submitted 7/25/36
P. 0. Box 357 Discard Date 8/31/86
Vest Chester, PA 19380 Collected by C

Ametek B-20 2.0-3.5 Soil • P.O. 44902
Collected 07/24/86 (1400) by VFB Rel.

. RESULT LIMIT OF
Purgables Method # 624 AS RECEIVED DETECTION LAB CODE
Acrolein N.D. ppm 2. 082400000S
Acrylonitrile N.D. ppm 2. 082500000S
2-Chloroethylvinyl ether N.D. ppm 0.2 082600000S
Chloromethane N.D. pptn 0.2 082700000S
Bromomethane N.D. ppm 0.2 082800000S
Vinyl chloride N.D. ppm 0.2 082900000S
Chloroethane N.D. ppm 0.2 083000000S
Methylene chloride N.D. ppm 0.2 083100000S
1,1-Dichloroethene N.D. ppm 0.2 083200000S
1,1-Dichloroethane N.D. ppm 0.2 083300000S
trans-1,2-Dichloroethene N.D. ppm 0.2 083400000S
Chloroform N.D. ppm 0.2 083500000S
1,2-Dichloroethane . . . N.D. ppm 0.2 083600000S
1,1,1-Trichloroethane N.D. ppm . 0.2 083700000S
Carbon tetrachloride N.D. ppm 0.2 083800000S
Dichlorobromomethane N.D. ppm 0.2 083900000S
1,2-Dichloropropane N.D. ppm 0.2 084000000S
trans-1,3-Dichloropropene N.D. ppm 0.2 084100000S
Trichloroethene N.D. ppm 0.2 084200000S
Benzene N.D. ppm 0.2 084300000S
cis-1,3-Dichloropropene N.D. ppm 0.2 084400000S
1,1,2-Trichloroethane N.D. ppm • 0.2 084500000S
Dibro-nochloromethane N.D... ppm" 0.2 084600000S
.Bromoform N.D. ppm 0.2 084700000S
Tetrachloroethene N.D. ppm 0.2 084800000S
1,1,2,2-Tetrachloroethane N.D. ppm 0.2 084900000S
Toluene N.D. ppm 0.2 085000000S
Chlorobenzene N.D. ppm 0.2 085100000S
Ethylbenzene N.D. ppm 0.2 085200000S
Fluorotrichloromethane N.D. ppm 0.2 079000000S

-. •*

3 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
~" - Lancaster Laboratories, Inc.

Revieved and Approved by:

SEE REVERSE SIDE FOR EXPLANATION Nelson H. Risser 3.4
OF SYMBOLS AND ABBREVIATIONS Group Leader

AR300881.



Environ. Resources Management Date Reported 7/31/86
999 Vest Chester Pike Date Submitted 7/25/86
P. 0. Box 357 Discard Date 8/31/86
Vest Chester, PA 19380 Collected by C

Ametek B-21 2.0-4.0 Soil P.O. 44902
Collected 07/24/86 (1.510) by VFB Rel.

RESULT LIMIT OF
Purgables Method # 624 AS RECEIVED , DETECTION LAB CODE
Acrolein N.D. ppm 2. 082400000S
Acrylonitrile N.D. ppm 2. 082500000S
2-Chloroethylvinyl ether N.D. ppm 0.2 082600000S
Chloromethane N.D. ppm 0.2 082700000S
Bromomethane N.D. ppm ' 0.2 082800000S
Vinyl chloride N.D. ppm 0.2 082900000S
Chloroethane N.D. ppm 0.2 083000000S
Methylene chloride N.D. ppm 0.2 08310COOOS
1,1-Dichloroethene N.D. ppm 0.2 083200000S
1,1-Dichloroethane N.D. ppm 0.2 083300000S
trans-1,2-Dichloroethene 0.2 ppm 0.2 083400000S

Chloroform N.D. ppm 0.2 083500000S
1,2-Dichloroethane ' ' N.D. ppm 0.2 083600000S
1,1,1-Trichloroethane N.D. ppm 0.2 083700000S
Carbon tetrachloride N.D. ppm 0.2 083800000S
Dichlorobromomethane N.D. ppm 0.2 03390COOOS
1,2-Dichloropropane N.D. ppm 0.2 084000000S
trans-1,3-Dichloropropene N.D. ppm 0.2 084100000S
Trichloroethene N.D. ppm 0.2 084200000S
Benzene N.D. ppm 0.2 084300000S

cis-1,3-Dichloropropene N.D. ppm 0.2 084400000S
1,1,2-Trichloroethane N.D.' ppm 0.2 084500000S
Dibromochloromethane N.D.. ppm ; 0.2 084600000S
Bromofor.Ti N.D. ppm 0.2 084700000S
Tetrachloroethene N.D. ppm 0.2 084800000S
1,1,2,2-Tetrachloroethane . N..D. ppm 0.2 084900000S
Toluene N.D. ppm 0.2 085000000S
Chlorobenzene N.D. ppm 0.2 085100000S
Ethylbenzene N.D. ppm . 0.2 085200000S
Fluorotrichloromethane " N.D. ppm 0.2 079000000S

3 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
Lancaster Laboratories, Inc.
Revieved and Appn

OF SYMBOLS AND ABBREVIATIONS
Nelson H. Risser 1
Group Leader -

EXPLANATION ,
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Îc
6-1-

t^o-ti-o

Sample
Description

S*,,.

' \

-

Sample
Type

c"̂ /̂ 3

'>

. Reimcuisned By iS.5"a:ure)

K/f-*--.. ^' '
.di/**̂ 3> ,

1

C.r.r ** .'. - -o . ̂ ;"rn Ar1 ya n* . . :T P "^

Sampling
Method

5a*r

/ .

Time

iw
MOC

•

fleceivea By (Signature)

l'/̂ ,,/̂ f
/

No.
Of

Contain-
ers

; -Mo
•*»!

.1

Analysis
Requested

l/cA-

"

Date/Time

a/̂ ^̂ o

Remarks

i?̂

••

, Reason For Transfer

-O/?J*n̂ i i-v g ***~**3_£Cy\

a^nnnnnn ——M H U U U U U U



Environ. Resources Management Date Reported 7/31/36
999 Vest Chester Pike Date Submitted 7/24/86
P. 0. Box 357 • Discard Date 8/31/86
Vest Chester, PA 19380 Collected by C

Ametek B-7 4.0-6.0 Grab Soil Sample P.O. 44902
Collected 07/23/86 (1545) by VFB Rel.

RESULT LIMIT OF
Purgables Method # 624 AS RECEIVED DETECTION LAB CODE
Acrolein N.D. ppm , . 2. 082400000S
Acrylonitrile N.D. ppm ! 2. 082500000S
2-Chloroethylvinyl. ether N.D. • ppm 0.2 082600000S
Chloromethane N.D. ppm : 0.2 082700000S
Bromomethane N.D. ppm ' 0.2 082300000S
Vinyl chloride N.D. ppm 0.2 082900COOS
Chloroethane N.D. ppm ' 0.2 08300QOOOS
Methylene chloride N.D. ppm 0.2 083100000S
1,1-Dichloroethene N.D. ppm : 0.2 083200000S
1,1-Dichloroethane N.D. ppm , 0.2 083300000S
trans-1,2-Sichloroethene N.D. ppm 0.2 083400000S
Chloroform N.D. ppm 0.2 083500000S
1,2-Dichloroethane N.D. ppm 0.2 083600000S
1,1,1-Trichloroethane • ' ' N.D. ppm 0.2 083700000S
Carbon tetrachloride N.D. ppm : 0.2 083800COOS
Dichlorobromomethane N.D. ppm 0.2 083900000S
1,2-Dichloropropane N.D. ppm , 0.2 084000000S
trans-1,3-Dichloropropene N.D. ppm : 0.2 084100000S
Trichloroethene 0.5 ppm : 0.2 084200000S
Benzene • N.D. ppm 0.2 084300000S
cis-1,3-Dichloropropene N.D. ppm 0.2 084400COOS
1,1,2-Trichloroethane N.D. ppm 0.2 084500000S
Dibromochloromethane N.D. ppm 0.2 084600000S
Bromoform N.D... ppm 0.2 084700000S
Tetrachloroethene N.D. ppm 0.2 084800000S
1,1,2,2-Tetrachloroethane N.D. ppm : 0.2 084900000S
Toluene 0.3 ppm 0.2 085000000S
Chlorobenzene N.D. ppm 0.2 085100000S
Ethylbenzene N.D. ppm 0.2 085200000S
Fluorotrichloromethane N.D. ppm 0.2 079000COOS

3 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
Lancaster Laboratories, Inc.
Revieved and Approved by:

SEE REVERSE SIDE FOR EXPLANATION GrOUpLe,
OF SYMBOLS AND ABBREVIATIONS

Nelson H.
'

'-> &R300887



Sample No. SV 1086360't.ĝ.•••-...• _ .«...•.. • •". «...'rtfr,.*.

Environ. Resources Management Date Reported 7/31/86
999 Uest Chester Pike . Date Submitted 7/24/86
P. 0. Box 357 Discard Date 8/31/86
Vest Chester, PA 19380 Collected by C

Ametek B-7 6.0-8.0 Grab Soil Sample P.O. 44902
Collected 07/23/86 (1600) by VFB Rel.

RESULT LIMIT OF
Purgables Method # 624 AS RECEIVED ; DETECTION LAB CODE
Acrolein N.D. ppm ; 2. 0824000COS
Acrylonitrile N.D. ppm 2. 082500000S
2-Chloroethylvinyl ether N.D. ppm 0.2 082600000S
Chloromethane N.D. ppm 0.2 0827COOOOS
Bromomethane N.D. ppm 0.2 082800000S
Vinyl chloride N.D. ppm , 0.2 082900000S
Chloroethane- - --- . N.D. ppm 0.2 083000000S
Methylene chloride N.D. ppm 0.2 083100000S
1,1-Dichloroethene 2.2 ppm 0.2 083200000S
1,1-Dichloroethane N.D. ppm 0.2 083300000S
trans-1,2-Dichloroethene 0.2 ppm 0.2 083400000S
Chloroform N.D. ppm 0.2 083500000S
1,2-Dichloroethane N.D. ppm 0.2 083600000S
1,1,1-Trichloroethane . - • 14. ppm ; 0.2 083700000S
Carbon tetrachloride N.D. ppm 0.2 083300000S
Dichlorobromomethane N.D. ppm 0.2 083900000S
1,2-Dichloropropane N.D. ppm 0.2 084000000S
trans-1,3-Dichloropropene N.D. ppm 0.2 084100000S
Trichloroethene 15. ppm 0.2 084200000S
Benzene " N.D. ppm 0.2 084300000S
cis-1,3-Dichloropropene N.D. ppm 0.2 084400000S
1,1,2-Trichloroethane N.D. ppm 0.2 084500000S
Dibromochloromethane N.D. ppm 0.2 084600000S
Bromoform . N.D,. ppm 0.2 084700000S
Tetrachloroethene N.D. ppm 0.2 084800000S
1,1,2,2-Tetrachloroethane N.D'. ppm 0.2 084900000S
Toluene N.D. ppm 0.2 085000000S
Chlorobenzene N.D. ppm [ 0.2 085100000S
Ethylbenzene N.D. ppm " 0.2 085200000S
Fluorotrichloromethane N.D. . ppm ' . 0.2 079000000S

3 COPIES-TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
Lancaster Laboratories, Inc.

. Revieved and Approved by:

Nelson H, Risser B.A.
SEE REVERSE SIDE FOR EXPLANATION Group Leader - GC/""
OF SYMBOLS AND ABBREVIATIONS

fi:R300888
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-ŷ &̂ ÛO
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t
LLI Sample No.-' SW 1086354 ~*3

Environ. Resources Management Date Reported 7/31/86
999 Vest Chester Pike Date Submitted 7/24/86
P. 0. Box 357 Discard Date 8/31/36
Vest Chester, PA 19380 Collected by C

•Ametek 44902 B-2 2.0-4.0 Grab Soil Sample P.O. 44902
Collected 07/23/86 (1350) by VFB Rel.

RESULT • LIMIT OF
Purgables Method # 624 AS RECEIVED ' DETECTION LAB CODE
Acrolein N.D. ppm 2. 082400000S
Acrylonitrile N.D. ppm 2. 082500000S
2-Chloroechylvinyl ether N.D. ppm : 0.2 082600000S
Chloromethane N.D. ppm 0.2 082700000S
Bromomethane N.D. ppm 0.2 082800000S
Vinyl chloride N.D. ppm . 0.2 082900000S
Chloroethane N.D. ppm ' 0.2 083000000S
Methylene chloride N.D. ppm 0.2 083100000S
1,1-Dichloroethene N.D. ppm 0.2 083200000S
1,1-Dichloroethane N.D. ppm 0.2 083300000S
trans-1,2-Dichloroethene N.D. ppm 0.2 083400000S
Chloroform N.D. ppm ' 0.2 083500000S
1,2-Dichloroethane N.D. ppm 0.2 083600000S
1,1,1-Trichloroethane . . . N.D. ppm , 0.2 083700000S
Carbon tetrachloride N.D. ppm 0.2 083800000S
Qichlorobromomethane N.D. ppm 0.2 083900000S
1,2-Dichloropropane N.D. ppm 0.2 084000000S
trans-1,3-Dichloropropene N.D. ppm 0.2 084100000S
Trichloroethene N.D. ppm 0.2 084200000S
Benzene N.D. ppm 0.2 084300000S
cis-1,3-Dichloropropene N.D. ppm 0.2 084400000S
1,1,2-Trichloroethane N.D. ppm 0.2 084500000S
Dibromochloromethane N.D. ppm 0.2 084600000S
Bromoform N.D... ppm 0.2 084700000S
Tetrachloroethene N.D. ppm 0.2 084800000S
1,1,2,2-Tetrachloroethane N.D. ppm 0.2 084900000S
Toluene N.D. ppm 0.2 085000000S
Chlorobenzene N.D. ppm 0.2 085100000S
Ethylbenzene N.D. ppm 0.2 OS5200000S
Fluorotrichloromethane N.D. ppm ' 0.2 C79000COCS

3 COPIES-TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
Lancaster Laboratories, Inc.
Revieved and Approved by:

- Nelson H. Risser 3.A.
SEE REVERSE SIDE FOR EXPLANATION Group Leader -v
OF SYMBOLS AND ABBREVIATIONS

; " ' - - \ AR3Q0890



_ _ _ . . _ _ _ _ _ ^__ .̂ _̂ .. ,_ No?"sv"r08?355

Environ. Resources Management ,Date Reported 7/31/36
999 Vest Chester Pike :Date Submitted 7/24/86
P. 0. Box 357 .Discard Date 8/31/86
Vest Chester, PA 19380 .'Collected by C

Ametek 44902 B-2 4.0-6.0 Grab Soil Sample P.O. 44902
Collected 07/23/86 (1400) by VFB Rel.

RESULT LIMIT OF
Purgables Method # 624 AS RECEIVED : DETECTION LAB CODE
Acrolein N.D. ppm 2. 082400000S
Acrylonitrile N.D. ppm ; 2. 082500000S
2-Chloroethylvinyl ether N.D. ppm ; 0.2 082600000S
Chloromethane N.D. ppm 0.2 0827000COS
Bromomethane N.D. ppm 0.2 082800000S
Vinyl chloride N.D. ppm 0.2 082900000S
Chloroethane N.D. ppm j 0.2 083000000S
Methylene chloride N.D. ppm : 0.2 083100000S
1,1-Dichloroethene N.D. ppm \ 0.2 083200000S
1,1-Dichloroethane N.D. ppm 0.2 083300000S
trans-1,2-Dichloroethene N.D. ppm i 0.2 083400000S
Chloroform N.D. ppm 0.2 083500000S
1,2-Dichloroethane N.D. ppm . 0.2 083600000S
1,1,1-Trichloroethane . . N.D. ppm 0.2 083700000S
Carbon tetrachlpride " N.D. ppm ; 0.2 083800000S
Dichlorobromomethane N.D. ppm 0.2 083900000S
1,2-Dichloropropane • N.D. ppm ', .0.2 084000000S
trans-1,3-Dichloropropene N.D. ppm 0.2 084100000S
Trichloroethene . N.D. ppm 0.2 084200000S
Benzene ' N.D. ppm - 0.2 084300000S
cis-1,3-Dichloropropene N.D. ppm .: 0.2 084400000S
1,1,2-Trichloroethane N.D. ppm 0.2 084500000S
Dibromochloromethane N.D. ppm 0.2 084600000S
Bromoform N.D.. ppm 0.2 084700000S
Tetrachloroethene N.D. ppm 0.2 084800000S
1,1,2,2-Tetrachloroethane N.D. ppm 0.2 084900000S
Toluene N.D. ppm ' 0.2 085000000S
Chlorobenzene N.D. ppm 0.2 085100000S
Ethylfaenzene N.D. ppm 0.2 085200000S
Fluorotrichloromethane N.D. ppm 0.2 079000000S

3 COPIES-TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
Lancaster Laboratories, Ind.
Reviewed and Approved by:

Nelson H. Risser B.A
SEE REVERSE SIDE FOR EXPLANATION Grouo Leader - (.
OF SYMBOLS AND ABBREVIATIONS

SR300891



LLI Sample No; .Sff 1086356

Environ. Resources Management Date Reported 7/31/86
999 West Chester Pike Date Submitted 7/24/86
P. 0. Box 357 Discard Date 8/31/86
Vest Chester, PA 19380 Collected by C

Ametek 44902 B-2 6.0-6.8 Grab Soil Sample P.O. ' 44902
Collected 07/23/86 (1420) by VFB Rel.

RESULT : LIMIT OF
Purgables Method # 624 AS RECEIVED ' DETECTION LAB CODE
Acrolein N.D. ppm , 2. 082400000S
Acrylonitrile N.D. ppm 2. 082500000S
2-Chloroethylvinyl ether N.D. ppm ; 0.2 08260COOOS
Chloromethane N.D. ppm ; 0.2 082700000S
Bromomethane N.D. ppm 0.2 082800000S
Vinyl chloride N.D. ppm : 0.2 082900000S
Chloroethane N.D. ppm 0.2 083000000S
Methylene chloride N.D. ppm 0.2 083100000S
1,1-Dichloroethene N.D. ppm 0.2 083200000S
1,1-Dichloroethane N.D. ppm 0.2 083300000S
trans-1,2-Dichloroethene N.D. ppm | 0.2 083400000S
Chloroform N.D. ppm - 0.2 083500000S
1,2-Dichloroethane N.D. ppm 0.2 083600000S
1,1,1-Trichloroethane - - " N.D. ppm 0.2 083700000S
Carbon tetrachloride N.D. ppm 0.2 083300000S
Dichlorobromomethane N.D. ppm 0.2 083900000S
1,2-Dichloropropane N.D. ppm 0.2 084000000S
trans-1,3-Dichloropropene N.D. ppm 0.2 084100000S
Trichloroethene 0.3 ppm 0.2 084200000S
Benzene N.D. ppm 0.2 084300000S
cis-1,3-Dichloropropene N.D. ppm 0.2 084400000S
1,1,2-Trichloroethane N.D. ppm 0.2 084500000S
Dibromochloromethane N.D. ppm ; 0.2 084600000S
Bromoform N.D. . pp'm 0.2 084700000S
Tetrachloroethene N.D. ppm 0.2 084800000S
1,1,2,2-Tetrachloroethane N.D. ppm 0.2 084900000S
Toluene N.D. ppm 0.2 085000000S
Chlorobenzene N.D. ppm 0.2 085100000S
Ethylbenzene N.D. ppm 0.2 085200000S
Fluorotrichloromethane N.D. ppm 0.2 079000COOS

3 COPIES "TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
Lancaster Laboratories, Inc.

• --- • • -.- ~- •- _ • Reviewed and Approved by:

. Nelson H. Risser 3.A.
SEE REVERSE SIDE FOR EXPLANATION Group Leader • GC

•' ""' AU? OP SYMBOLS AND ABBREVIATIONS
A R 3,0 08 9 2



LLI Sample No: SW 1086350
.. r -

Environ. Resources Management Date Reported 7/31/86
999 Vest Chester Pike Date Submitted 7/24/86
P. 0. Box 357 Discard Date 8/31/86
Vest Chester, PA 19380 Collected by C

Ametek 44902 B-4 4.0-6.0 Grab Soil Sample P.O. 44902
Collected 07/23/86 (1030) by VFB Rel.

RESULT LIMIT OF
Purgables Method # 624 AS RECEIVED , DETECTION LAB CODE
Acrolein N.D. ppm 2. 08240000QS
Acrylonitrile N.D. ppm ' 2. 082500000S
2-Chloroethylvinyl ether N.D. ppm : 0.2 C8260COOOS
Chloromethane N.D. ppm 0.2 082700000S
Bromomethane N.D. ppm 0.2 082800000S
Vinyl chloride N.D. ppm | 0.2 082900000S
Chloroethane N.D. ppm 0.2 083000000S
Methylene chloride N.D. ppm 0.2 083100000S
1,1-Dichloroethene N.D. ppm 0.2 083200000S
1,1-Dichloroethane N.D. ppm 0.2 083300000S
trans-1,2-Dichloroethene N.D. ppm 0.2 083400000S
Chloroform N.D. ppm , 0.2 083500000S
1,2-Dichloroethane N.D. ppm ' 0.2 083600000S
1,1,1-Trichloroethane " ' ' N.D. ppm 0.2 083.700000S
Carbon tetrachloride N.D. ppm 0.2 083800000S
Dichlorobromomethane . N.D. ppm , 0.2 083900000S
1,2-Dichloropropane N.D. ppm , 0.2 084000000S
trans-1,3-Dichloropropene N.D. ppm 0.2 084100000S
Trichloroethene N.D. ppm , 0.2 084200000S
Benzene N.D. ppm '. 0.2 084300000S
cis-1,3-Dichloropropene N.D. ppm ' 0.2 084400000S
1,1,2-Trichloroethane N.D. ppm ' 0.2 084500000S
Dibromochloromethane N.D. ppm 0.2 084600000S
Bromoform N.D.- ppm 0.2 084700000S
Tetrachloroethene N.D. ppm : 0.2 084800000S
1,1,2,2-Tetrachloroethane N.D. ppm 0.2 084900000S
Toluene 0.3 ppm 0.2 085000000S
Chlorcbenzene N.D. ppm 0.2 085100000S
Ethylbenzene N.D. ppm 0.2 085200000S
Fiuorotrichloromethane N.D. ppm 0.2 07900COOOS

3 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
* Lancaster Laboratories, Inc.

Reviewed and Approved by:

Nelson H. Risser B.A.
.A-£>y. SEE REVERSE SIDE FOR EXPLANATION GroUD Leade'" • GC'"
I/V-.,V.J:. OF SYMBOLS AND ABBREVIATIONS ;

i AR3QQ893



ANAL.YSISJREFQRTT

. ' :• vy^LLI Sample No.' SW 1086351 :̂ lfy
~. *•'• I-* V • • • - ... '*-'..' ' " '.î î r- %_y ,

Environ. Resources Management Date Reported 7/31/86
999 Vest Chester Pike Date Submitted 7/24/86

' P. 0. Box 357 Discard Date 8/31/86
Vest Chester, PA 19380 Collected by C

Ametek 44902 B-4 6'.0-6.5 Grab Soil Sample P.O. 44902
Collected 07/23/86 (1045) by VFB Rel.

RESULT ! LIMIT OF
Purgables Method # 624 AS RECEIVED DETECTION LAB CODE
Acrolein N.D. ppm 2. 082400000S
Acrylonitrile N.D. ppm 2. 082500000S
2-Chloroethylvinyl ether N.D. ppm 0.2 082600000S
Chloromethane N.D. ppm ' 0.2 082700000S
Bromomethane • N.D. ppm : 0.2 082800000S
Vinyl chloride N.D. ppm : 0.2 082900000S
Chloroethane N.D. ppm , 0.2 083000000S
Methylene chloride N.D. ppm 0.2 083100000S
1,1-Dichloroethene N.D. ppm 0.2 083200000S
1,1-Dichloroethane N.D. ppm 0.2 083300000S
trans-1,2-Dichloroethene N.D. ppm 0.2 083400000S
Chloroform N.D. ppm 0.2 083500000S
1,2-Dichloroethane " N.D. ppm 0.2 083600000S
1,1,1-Trichloroethane . . 0.4 ppm 0.2 083700000S
Carbon tetrachloride N.D. ppm 0.2 083800000S
Dichlorobromomethane N.D. ppm 0.2 083900000S
1,2-Dichloropropane N.D. ppm 0.2 084000000S
trans-1,3-Dichloropropene N.D. ppm 0.2 084100000S
Trichloroethene 0.4 ppm ; 0.2 084200000S
Benzene N.D. ppm : 0.2 084300000S
cis-1,3-Dichloropropene N.D. ppm 0.2 084400000S
1,1,2-Trichloroethane N.D. ppm 0.2 084500000S
Dibromochloromethane N.D. ppm ! 0.2 084600000S
Bromoform N.D.. ppm 0.2 084700000S
Tetrachloroethene N.D. ppm 0.2 084800000S
1,1,2,2-Tetrachloroethane N.D. ppm : 0.2 084900000S
Toluene 0.3 ppm 0.2 085000000S
Chlorobenzene N.D. ppm 0.2 085100000S
Ethylbenzene N.D. ppm - 0.2 085200000S
Fluorotrichlorcmethane N.D. ppm 0.2 079000000S

3 COPIES-TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
Lancaster Laboratories, Inc.

- - - ._ , .Reviewed and Approved by:

Nelson H. Risser B.A.
SEE REVERSE SIDE FOR EXPLANATION Group Leader - GC/M&-
OF SYMBOLS AND ABBREVIATIONS



"LLI Sample No.- SW 1086348

Environ. Resources Management ' Date Reported 7/31/86
999 Vest Chester Pike Date Submitted 7/24/86
P. 0. Box 357 Discard Date 8/31/86
Vest Chester, PA 19380 Collected by C

Ametek 44902 B-5 4.0-6.0 Grab Soil Sample P.O. 44902
Collected 07/23/86 (0915) by VFB Rel.

RESULT LIMIT OF
Purgables Method # 624 AS RECEIVED ; DETECTION LAB CODE
Acrolein N.D. ppm , 2. 082400000S
Acrylonitrile N.D. ppm 2. 082500000S
2-Chloroethylvinyl ether N.D. ppm , 0.2 082600000S
Chloromethane N.D. ppm 0.2 082700000S
Bromomethane N.D. ppm 0.2 0828COOOOS
Vinyl chloride N.D. ppm 0.2 0829QOOOOS
Chloroethane N.D. ppm .0.2 083000000S
Methylene chloride N.D. ppm 0.2 083100000S
1,1-Dichloroethene N.D. ppm 0.2 083200000S
1,1-Dichloroethane N.D. ppm 0.2 083300000S
trans-1,2-Dichloroethene N.D. . ppm 0.2 083400000S
Chloroform N.D. ppm 0.2 083500000S
1,2-Dichloroethane N.D. ppm 0.2 083600000S
1,1,1-Trichloroethane . N.D. ppm ' 0.2 083700000S
Carbon tetrachloride N.D. ppm 0.2 083800000S
Dichlorobromomethane N.D. ppm 0.2 083900000S
1,2-Dichloropropane N.D. ppm 0.2 0840COOOOS
trans-1,3-Dichloropropene N.D. ppm ' . 0.2 084100000S
Trichloroethene 0.5 ppm , 0.2 0842COOOOS
Benzene N.D. ppm , 0.2 084300000S
cis-1,3-Dichloropropene N.D. ppm 0.2 084400000S
1,1,2-Trichloroethane N.D. ppra , 0.2 0845000COS
Dibromochloromethane N.D. ppm 0.2 084600000S
Bromoform N.D. . p p m 0.2 084700000S
Tetrachloroethene N.D. ppm : 0.2 0848000COS
1,1,2,2-Tetrachloroethane N.D. ppm 0.2 084900000S
Toluene * N.D. ppm 0.2 085000000S
Chlorobenzene N.D. ppm 0.2 085100000S
Ethylbenzene N.D. ppm > 0.2 085200000S
Fluorotrichloromethane N.D. ppm " 0.2 079000000S

3 COPIES-TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
Lancaster Laboratories, Inc.
Reviewed and Approved by:

Nelson H. Risser B.A,
SEE REVERSE SIDE FOR EXPLANATION Group Leader • GC/MC
OF SYMBOLS AND ABBREVIATIONS

AR3Q0895



ANALYSlSREFaRTT

VLLI Sample No. SW 1086349

Environ. Resources Management Date Reported . 7/31/86
999 Vest Chester Pike Date Submitted 7/24/86
P. 0. Box 357 Discard Date 8/31/86
Vest Chester, PA 19380 Collected by C

Ametek 44902 B-5 6.0-8.0 Grab Soil Sample P.O. 44902
Collected 07/23/86 (0920) by VFB Rel.

RESULT : LIMIT OF
Purgables Method # 624 AS RECEIVED , DETECTION LAB CODE
Acrolein N.D. ppm 2. 082400COOS
Acrylonitrile N.D. ppm 2. 082500000S
2-Chloroethylvinyl ether N.D. ppm , 0.2 082600000S
Chloromethane N.D. ppm 0.2 082700000S
Brornomethane N.D. , ppm 0.2 0828COOOOS
Vinyl chloride N.D. ppm . 0.2 082900000S
Chloroethane N.D. ppm ' 0.2 083000000S
Methylene chloride N.D. ppm 0.2 083100000S
1,1-Dichloroethene N.D. ppm ! 0.2 083200000S
1,1-Dichloroethane N.D. ppm 0.2 083300000S
trans-1,2-Dichloroethene N.D. ppm ! 0.2 083400000S
Chloroform N.D. ppm 0.2 083500000S
1,2-Dichloroethane N.D. ppm ! 0.2 083600000S
1,1,1-Trichlo'roethane • ' 0.2 ppm 0.2 083700000S
-.arbon tetrachloride N.D. ppm 0.2 083800000S
Jichlorobromomethane N.D. ppm 0.2 083900000S
1,2-Dichloropropane N.D. ppm 0.2 084000000S
trans-1,3-Dichloropropene N.D. ppm 0.2 084100000S
Trichloroethene 1.5 ppm 0.2 084200000S
Benzene N.D. ppm 0.2 084300000S
cis-1,3-Dichloropropene N.D. ppm - . 0.2 084400000S
1,1,2-Trichloroethane N.D. ppm 0.2 084500000S
Dibromochloromethane N.D. ppm 0.2 084600000S
Bromoform N.D. . ppm 0.2 084700000S
Tetrachloroethene N.D. ppm 0.2 084800000S
1,1,2,2-Tetrachloroethane N.D. ppm 0.2 084900000S
Toluene N.D. ppm 0.2 085000000S
Chlorobenzene N.D. ppm 0.2 085100000S
Ethylbenzene N.D. ppm 0.2 085200000S
Fluorotrichloromethane N.D. ppm 0.2 07900COOOS

3 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
Lancaster Laboratories, Inc.

~.~. , . • - - . _ - . - . .Reviewed and Approved by:

-— - Nelson H. Risser 3.A.
SEE REVERSE SIDE FOR EXPLANATION Group Leader • GC/V'"
OF SYMBOLS AND ABBREVIATIONS



LLI Sample No. SW 1086352

Environ. Resources Management Date Reported 7/31/86
999 Vest Chester Pike • Date Submitted 7/24/86
P. 0. Box 357 Discard Date 8/31/86
Vest Chester, PA 19380 Collected by C

Ametek 44902 B-6 4.0-6.0 Grab Soil Sample P.O. 44902
Collected 07/23/86 (1140) by VFB Rel.

RESULT LIMIT OF
Purgables Method # 624 AS RECEIVED DETECTION LAB CODE
Acrolein N.D. ppm 2. 082400000S
Acrylonitrile N.D. ppm 2. 082500000S
2-Chloroethyivinyl ether ' N.D. ppm 0.2 082600000S
Chloromethane N.D. ppm ' 0.2 082700000S
Bromomethane N.D. ppm 0.2 082800000S
Vinyl chloride N.D. ppm ' 0.2 082900000S
Chloroethane ' N.D. ppm : 0.2 083000000S
Methylene chloride N.D. ppm ; 0.2 083100000S
1,1-Dichloroethene N.D. ppm 0.2 083200000S
1,1-Dichloroethane N.D. ppm : 0.2 083300000S
trans-1,2-Dichloroethene N.D. ppm 0.2 083400000S
Chloroform N.D. ppm 0.2 083500000S
1,2-Dichloroethane N.D. ppm , 0.2 083600000S
1,1,1-Trichloroethane ' ' 0.9 ppm 0.2 083700000S
Carbon tetrachloride N.D. ppm 0.2 083800000S
Dichlorobromomethane N.D. ppm 0.2 083900000S
1,2-Dichloropropane N.D. ppm 0.2 084000000S
trans-1,3-Dichloropropene N.D. ppm 0.2 084100000S
Trichloroethene 3.9 ppm 0.2 084200000S
Benzene N.D. ppm : 0.2 084300000S
cis-1,3-Dichloropropene N.D. ppm ; 0.2 084400000S
1,1,2-Trichloroethane N.D. ppm 0.2 084500000S
Dibromochlororaethane N.D. ppm : 0.2 084600000S
Bromoform N.D.. ppm ; 0.2 084700000S
Tetrachloroethene N.D. ppm 0.2 084800000S
1,1,2,2-Tetrachloroethane N.D. ppm 0.2 084900000S
Toluene N.D. ppm 0.2 085000000S
Chlorobenzene N.D. ppm 0.2 085100000S
Ethylbenzene N.D. ppm 0.2 085200000S
Fluorotrichloromethans N.D. ppm ! 0.2 079COOOOOS

3 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
Lancaster Laboratories, Inc.

. -- Revieved and Approved by:

Nelson H. Risser B.A.
SEE REVERSE SIDE FOR EXPLANATION Group Leader • GC/MS
OF SYMBOLS AND ABBREVIATIONS

; AR300897



LLI Sample No: SV 1086353

Environ. Resources Management Date Reported 7/31/86
999 Vest Chester Pike Date Submitted 7/24/86
P. 0. Box 357 Discard Date 8/31/86
Vest Chester, PA 19380 Collected by C

Ametek 44902 B-6 6.0-6.5 Grab Soil Sample P.O. 44902
Collected 07/23/86 (1150) by VFB Rel.

RESULT ! LIMIT OF
Purgables Method # 624 AS RECEIVED DETECTION LAB CODE
Acrolein N.D. ppm ! 2. 082400000S
Acrylonitrile ' N.D. ppm ; 2. 082500000S
2-Chloroethylvinyl ether N.D. ppm 0.2 032600000S
Chloromethane N.D. ppm 0.2 082700000S
Bromomethane N.D. ppm [ 0.2 082800000S
Vinyl chloride N.D. ppm 0.2 082900000S
Chloroethane N.D. ppm ; 0.2 083000000S
Methylene chloride N.D. ppm • 0.2 083100000S
1, 1 -Dichloroethene N.D. ppm 0.2 083200000S
1,1-Dichloroethane N.D. ppm 0.2 083300000S
trans -1,2- Dichloroethene N.D. ppm 0.2 083400000S
Chloroform N.D. ppm 0.2 083500000S
1,2-Dichloroethane N.D. ppm j 0.2 083600000S
1,1,1-Trichloroethane - . . 1 . 1 ppm 0.2 083700000S
Carbon tetrachloride N.D. ppm 0.2 083800000S
Dichlorobromomethane N.D. ppm 0.2 083900000S
1,2-Dichloropropane N.D. ppm 0.2 084000000S
trans-1, 3-Dichloropropene N.D. ppm 0.2 084100000S
Trichloroethene 1.4 ppm ' 0.2 084200000S
Benzene N.D. ppm 0.2 084300000S
cis-1, 3-Dichloropropene N.D. ppm 0.2 084400000S
1,1,2-Trichloroethane N.D. ppm 0.2 084500000S
Dibromochlorome thane N.D. ppm 0.2 ' 084600000S
Bromoform N.D.' ppm 0.2 084700000S
Tetrachloroethene N.D. ppm 0.2 084300000S
1,1,2,2-Tetrachloroethane N.D. ppm 0.2 084900000S
Toluene N.D. ppm 0.2 085000000S
Chlorobenzene N.D. ppm 0.2 085100000S
Ethylbenzene N.D. ppm 0.2 085200000S
Fluorotricnloromethane N.D. . ppm 0.2 07900CCOOS

3 COPIES'TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
Lancaster Laboratories, Inc.

"~" " . . " Reviewed and Approved by:

Nelson H. Risser B.A.
SEE REVERSE SIDE FOR EXPLANATION Group Leader • GC/MS
OF SYMBOLS AND ABBREVIATIONS

AR3Q0898



ANALYSlSREFORr

LLI Sample' Nor.'"sv 1086357 ̂
. — i' •= • = — - -

Environ. Resources Management Date Reported 7/31/86
999 Vest Chester Pike -Date Submitted 7/24/86
P. 0. Box 357 Discard Date 8/31/86
Vest Chester, PA 19380 Collected by C

Ametek 44902 B-7 2.5-3.5 Grab Soil Sample P.O. 44902
Collected 07/23/86 (1530) by VFB Rel.

RESULT LIMIT OF
Purgables Method # 624 AS RECEIVED DETECTION LAB CODE
Acrolein N.D. ppm 2. 082400000S
Acrylonitrile N.D. ppm 2. 082500000S
2-Chloroethylvinyl ether N.D. ppm 0.2 082600000S
Chloromethane N.D. ppm 0.2 082700000S
Bromomethane N.D. ppm 0.2 082800000S
Vinyl chloride N.D. ppm 0.2 082900000S
Chloroethane N.D. ppm 0.2 083000000S
Methylene chloride N.D. ppm 0.2 083100000S
1,1-Dichloroethene N.D. ppm 0.2 083200000S
1,1-Dichloroethane N.D. ppm 0.2 083300000S
trans-1,2-Dichloroethene N.D. ppm 0.2 083400000S
Chloroform N.D. ppm 0.2 083500000S
1,2-Dichloroethane N.D. ppm 0.2 083600000S
1,1,1-Trichloroethane. - - N.D. ppm 0.2 083700000S
Carbon tetrachloride N.D. ppm 0.2 083800000S
Dichlorobromomethane N.D. ppm 0.2 083900000S
1,2-Dichloropropane N.D. ppm 0.2 084000000S
trans-1,3-Dichloropropene N.D. ppm 0.2 084100000S
Trichloroethene N.D. ppm 0.2 084200000S
Benzene N.D. ppm 0.2 084300000S
cis-1,3-Dichloropropene N.D. ppm 0.2 084400000S
1,1,2-Trichloroethane N.D. ppm 0.2 084500000S
Dibromochloromethane N.D. ppm 0.2 084600000S
Bromoform N.D.- ppm 0.2 084700000S
Tetrachloroethene N.D. ppm 0.2 084800000S
1,1,2,2-Tetrachloroethane N.D. ppm 0.2 084900000S
Toluene N.D. ppm 0.2 085000000S
Chlorobenzene N.D. ppm 0.2 085100000S
Ethylbenzene N.D. ppm 0.2 085200000S
Fluorotrichloromethane • N.D. ppm 0.2 079000000S

3 COPIES-TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
Lancaster Laboratories, Inc.
Reviewed and Approved by:

SEE REVERSE SIDE FOR EXPLANATION Group Leader • L
OF SYMBOLS AND ABBREVIATIONS

Nelson H. Risser D
der • L

AR300899
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"-•--1..:-, LLI Sample' No'.'? SW"1'085897 '-7

Environ. Resources Management Date Reported 7/30/86
999 Vest Chester Pike Date Submitted 7/23/86
P. 0. Box 357 Discard Date 8/30/86
Vest Chester, PA 19380 Collected by C

Ametek B-l 4.0-6.0 Grab Soil Sample P.O. 44902 •. '
Collected on 07/22/86 (1322) by VFB • Rel.

RESULT LIMIT OF
Purgables Method # 624 AS RECEIVED DETECTION LAB CODE
Acrolein N.D. ppm 2. 082400000S
Acrylonitrile N.D. ppm 2. 082500000
2-Chloroethylvinyl ether N.D. ppm 0.2 082600000
Chloromethane N.D. ppm 0.2 082700000
Bromomethane N.D. ppm 0.2 082800000
Vinyl chloride N.D. ppm 0.2 082900000
Chloroethane N.D. ppm 0.2 083000000
Methylene chloride N.D. ppm 0.2 083100000
1,1-Dichloroethene N.D. ppm 0.2 083200000
1,1-Dichloroethane N.D. ppm 0.2 083300000
trans-1,2-Dichloroethene N.D. ppm 0.2 083400000
Chloroform N.D. ppm 0.2 083500000
1,2-Dichloroethane N.D. ppm 0.2 083600000
1,1,1-Trichloroethane. - - N..D. ppm 0.2 083700000
Carbon tetrachloride N.D. ppm 0.2 083800000
Dichlorobromomethane N.D. ppm 0.2 083900000
1,2-Dichloropropane N.D. ppm 0.2 084000000
trans-1,3-Dichloropropene N.D. ppm 0.2 084100000
Trichloroethene N.D. ppm 0.2 084200000
Benzene N.D. ppm 0.2 084300000
cis-1,3-Dichloropropene N.D. ppm . 0.2 084400000
1,1,2-Trichloroethane N.D. ppm 0.2 084500000
Dibromochloromethane N.D. ppm 0.2 084600000
Bromoform N.D,. ppm 0.2 084700000
Tetrachloroethene N.D. ppm 0.2 084800000
1,1,2.2-Tetrachloroethane N.D. ppm 0.2 084900000
Toluene N.D. ppm 0.2 085000000
Chlorobenzene N.D. ppm 0.2 085100000
Ethylbenzene N.D. ppm 0.2 085200000
Fluorotrichloromethane N.D. ppm 0.2 079000000

3 COPIES-TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
Lancaster Laboratories, Inc.

":a-i..::..•:- :• " Revieved and Approved by:

' " '.' ' Nelson H. Risser B.A_ - ~ *
SEE REVERSE SIDE FOR EXPLANATION
OF SYMBOLS AND ABBREVIATIONS

AR30090



Environ. Resources Management Date Reported 7/30/86
999 Vest Chester Pike Date Submitted 7/23/86
P. 0. Box 357 Discard Date 8/30/86
Vest Chester, PA 19380 Collected by C

Ametek B-l 8.0-8.5 Grab Soil Sample P.O. 44902
Collected on 07/22/86 (1352) by VFB ' Rel.

RESULT LIMIT OF
Purgables Method # 624 AS RECEIVED DETECTION LAB CODE
Acrolein N.D. ppm 2. 082400000S
Acrylonitrile N.D. ppm 2. 082500000S
2-Chloroethylvinyl e.ther N.D. ppm 0.2 082600000S
Chloromethane N.D. ppm 0.2 082700000S
Bromornethane N.D. ppm 0.2 082800000S
Vinyl chloride N.D. ppm 0.2 082900000S
Chloroethane N.D. ppm 0.2 083000000S
Methylene chloride ' N.D. ppm 0.2 083100000S
1,1-Dichloroethene N.D. ppm 0.2 083200000S
1,1-Dichloroethane N.D. ppm 0.2 083300000S
trans-1,2-Dichloroethene N.D. ppm 0.2 083400000S
Chloroform N.D. ppm 0.2 083500000S
1,2-Dichloroethane N.D. ppm 0.2 083600000S
1,1,1-Trichloroethane- - - N.D. ppm 0.2 083700000S
Carbon tetrachloride N.D. ppm 0.2 083800000S
Dichlorobromomethane N.D. ppm 0.2 083900000S
1,2-Dichloropropane N.D. ppm 0.2 084000000S
trans-1,3-Dichloropropene N.D. ppm 0.2 084100000S
Trichloroethene " N.D. ppm 0.2 084200000S
Benzene N.D. ppm 0.2 084300000S
cis-1,3-Dichloropropene N.D. ppm 0.2 084400000S
1,1,2-Trichloroethane N.D. ppm 0.2 084500000S
Dibromochloromethane N.D. ppm 0.2 ' 084600000S
Bromoform N.D.- ppm 0.2 084700000S
Tetrachloroethene N.D. ppm 0.2 OS4800000S
1,1,2,2-Tetrachloroethane N.D. ppm 0.2 084900000S
Toluene N.D. ppm 0.2 085000000S
Chlorobenzene N.D. ppm 0.2 085100000S
Ethylbenzene N.D. ppm - 0.2 085200000S
Fluorotrichloromethane N.D. ppm 0.2 079000000S

3 COPIES'TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
Lancaster Laboratories, Inc.
Revieved and

Nelson H. Ri
SEE REVERSE SIDE FOR EXPLANATION Group Leader
OF SYMBOLS AND ABBREVIATIONS

AR300902



Environ. Resources Management Date Reported 7/30/86
999 West Chester Pike . Date Submitted 7/23/86
P. 0. Box 357 Discard Date 8/30/86
West Chester, PA 19380 Collected by C

Ametek B-3 4.0-6.0 Grab Soil Sample P.O. 44902
Collected on 07/22/86 (1520) by VFB Rel.

RESULT LIMIT OF
Purgables Method # 624 AS RECEIVED DETECTION LAB CODE
Acrolein N.D. ppm 2. 082400000S
Acrylonitrile N.D. ppm 2. 082500000S
2-Chloroethylvinyl ether N.D. ppm 0.2 082600000S
Chloromethane N.D. ppm 0.2 082700000S
Bromomethane N.D. ppm 0.2 082800000S
Vinyl chloride N.D. ppm 0.2 082900000S
Chloroethane N.D. ppm 0.2 083000000S
Methylene chloride N.D. ppm 0.2 083100000S
1,1-Dichloroethene N.D. ppm 0.2 083200000S
1,1-Dichloroethane N.D. ppm 0.2 083300000S
trans-1,2-Dichloroethene N.D. ppm 0.2 083400000S
Chloroform N.D. ppm 0.2 083500000S
1,2-Dichloroethane N.D.. ppm 0.2 083600000S
1,1,1-Trichloroethane 0.2 ppm 0.2 083700000S
J -bon tetrachloride ' ' ' N.D. ppm 0.2 083800000S
\ cUorobromomethane N.D. ppm 0.2 083900000S
",2-Dichloropropane N.D. ppm 0.2 084000000S
trans-1,3-Dichloropropene N.D. ppra 0.2 084100000S
Trichloroethene 12. ppm 0.2 084200000S
Benzene N.D. ppm 0.2 084300000S
cis-I,3-Dichloropropene N.D. ppm 0.2 084400000S
1,1,2-Trichloroethane N.D. ppm 0.2 084500000S
Dibromochloromethane N.D. ppm 0.2 084600000S
Bromoforni N.D. ppm 0.2 084700000S
Tetrachloroethene N.D. ppra - 0.2 084800000S
1,1,2,2-Tetrachloroethane N.D. ppm 0.2 084900000S
Toluene 0.3 ppm . 0.2 085000000S
Chlorobenzene N.D. ppm 0.2 085100000S
Ethylbenzene N.D. ppm 0.2 085200000S
Fluoroirichloromethane N.D. ppm 0.2 079000000S

3 COPIES TO Environmental Resources Mgrat. ATTN: David R. Blye

Respectfully Submitted
Lancaster Laboratories, Inc.
Revieved and Approve* w"

r • --'- Nelson H.
SEE REVERSE SIDE FOR EXPLANATION Group Lead
OF SYMBOLS AND ABBREVIATIONS

AR3QQ903



ANALYSIS REPQffT

Environ. Resources Management Date Reported 7/30/86
999 West Chester Pike Date Submitted 7/23/86
P. 0. Box 357 Discard Date 8/30/86
West Chester, PA 19380 Collected by C

Ametek B-3 6.5-7.0 Grab Soil Sample P.O. 44902
Collected on 07/22/86 (1530) by VFB Rel.

RESULT LIMIT OF
Purgables Method # 624 AS RECEIVED DETECTION LAB CODE
Acrolein N.D. ppm 2. 082400000S
Acrylonitrile N.D. ppm 2. 082500000S
2-Chloroethylvinyl ether N.D. ppm 0.2 082600000S
Chloromethane N.D. ppm ' 0.2 082700000.5
Bromomethane N.D, ppm 0.2 082800QOOS
Vinyl chloride N.D. ppm 0.2 082900000S
Chloroethane N.D. ppm 0.2 083000000S
Methylene chloride N.D. ppm 0.2 083100000S
1,1-Dichloroethene N.D. ppm 0.2 083200000S
1,1-Dichloroethane N.D. ppm 0.2 083300000S
trans-1,2-Dichloroethene N.D. ppm 0.2 083400000S
Chloroform N.D. ppm 0.2 083500000S
1,2-Dichloroethane N.D. ppm 0.2 083600000S
1,1,1-Trichleroethane . - - 0.2 ppm 0.2 083700000S
".arbon tetrachloride N.D. ppm 0.2 083800000S
^chlorobromome thane N.D. ppm 0.2 083900000S
1,2-Dichloropropane N.D. ppm 0.2 084000000S
trans-1,3-Dichloropropene N.D. ppm 0.2 084100000S
Trichloroethene 16. ppm 0.2 084200000S
Benzene N.D. ppm 0.2 084300000S
cis-1,3-Dichloropropene N.D. ppm 0.2 084400000S
1.1,2-Trichloroethane N.D. ppm 0.2 084500000S
Dibromochloromethane N.D. ppm 0.2 084600000S
Bromoform N.D. ppm 0.2 084700000S
Tetrachloroethene N.D. ppm 0.2 084800000S
1,1,2,2-Tetrachloroethane N.D. ppm 0.2 084900000S
Toluene N.D. ppm 0.2 085000000S
Chlorobenzene N,D. ppm 0.2 085100000S
Ethylbenzene N.D. ppm 0.2 085200000S
Fluorotrichloromethane N.D. . ppm 0.2 079000000S

3 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
Lancaster Laboratories, Inc.
Reviewed and Approved by:

Nelson H. Risser B.A.
SEE REVERSE SIDE FOR EXPLANATION Group Leader • r-r'"
OF SYMBOLS AND ABBREVIATIONS

: flR30090i.



f° **>, UNITED5TATES ENVIRONMENTAL PROTEcWN AGENCY

••- JUHU1988841 Chestnut Building /'* U'
Philadelphia,

•*>,

Mr. James D. dementi, Engineer
_Versar Inc.
,6850_Versar Center "
Springfield, VA 22151 , 3? " li

Dear Jim: ': >. ... . ^ "",..,?'• - - • - • - . * A

This letter transmits ray comments for the "Draft Report
Technical Evaluation of zone of contamination 2 (Ametek, inc.
SiteV, Montgomery County, PA" report. This letter also trans-
mits^he items which need to be accomplished in order to
finalize the report.

In general, I believe the report is put together, and
written better than Work Assignment 1329. However, some of
the same areas need to be reworked as follows:

1. References need to be better identified. Each time
information is referenced, the referenced is to be
numbered. The number is to be listed in the
"Reference Section " of the report, along with the
title, Author, and date of the reference, and the
applicable pages within the reference.

2. The bound material for Ametek is included with this
letter. This information is to be duplicated and a
reference package is to be included with the final
report. The originals are to be in bounded and
returned as soon as possible. v

3. The May 1986 site visit is to be finalized and in-
-_ eluded in the reference package.
**--*̂

4.'"'All*personal communications are to be documented and
included in the reference package. All previous
comments concerning how information is to be
referenced are applicable.

15. All Quantitative values for all sampling included in
the narative is to be presented in table form.

RR300905



- 2 -

6. A Map(s) is to be included indicating the following:

a) All wells mentioned in report;
b) All PRP locations;
c) Location of surface waters;
d) All items appearing in the line by line

review of the report, (i.e. where a map
is requested).

7. Photographs collected during the May 3, 1987
inspection report report are to be included in the
final report, in the reference package. Photographs
are to be numbered, identified and described. A
list of the photographs and their descriptions is to
precede the photographs themselves.

Concerning the "Addendum to the technical evaluations of
zones of Contamination 21/ the information contained therein
is to be referenced in the main report. For example, if
information contained in the Addendum supports or further
describes items being presented in the main report, at these
points, the main report should say, see page___ of Addendum.
A reference package for the addendum is to be prepared and
included for the addendum per the directaoqs set forth in
number 3 above.

Please call me at 215-597-8216 to discuss Work Assignment
1330, my comments, and finalizing the report.

Sincerely,

Christopher B. Pilla
Environmental Scientist

AR300906
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COMMENTS
Draft Technical Evaluation of Zone of Contamination 2
(Ametek, Inc. Site), Montgomery County PA

p4 Line 24 What are sample results? Plot well location
on Map. What are State standards?

p5 Line 4-5 What is reference?
Provide map showing flows.

p5 Line 5 Show well location on map.

p5 Line 7-12 Indicate the organization conducting the
sampling. Show well NP-15 location on map.
Better identify reference.

p5 Line 14,30 Better identify

p5 Line 20 Show location on map.

p5 Line 28-33 Show locations on map. Better identify
refererace.

p5 Line 33 "Rills" ? What is rills?

p6 Line 5,8,10,30 Better identify references.

p6 Line 12 Reported by who? What is basis for statement?

p6 Line 17 Show former location of storage tank on map.

p6 Line 24 Is Chemclene correct?

p6 Line 23-25 Are copies of manifests included -in reference
package?

•»

p6 Line 28 Reported by who? What is basis for this
. statement?

p7 Line 3,11,20 Better identify reference.

p7 Line 12-18 Show location of rinse tanks, setting basin,
strem behind plant, unlined lagoons.

p7 Line 18 How do we know lagoons are unlined?

p8 Line 8,14,19
26,30 Better identify references.

p8 Line 3 Are lagoons unlined or not? HR3Q09Q7
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p8 Line 14 Was personal communication documented?
Is it included in reference package?

p8 Line 20 Show well locations on map.

p8 Line 30 Was personal communication documented.
Is it included in reference package?

p9 Line 3,10,18 Better identify references.

p9 Line 3-4 What are sample results? Present in Table
form.

p9 Line 9 Show well location on map.

p9 Line 15 Show well location on map.

p9 Line 16-18 Please give additional details. What was
the date of sale?

p9 Line 23-26 Are spent solvents handled?

p9 Line 26 Soils which have been contaminated with what?

p9 Line 27 Are manifests included in the reference
package?

p!0 Line 1, 13
19, 21 Better identify references.

p!0 Line 3-13 Describe processes further.

p!0 Line 5 What is the basis for statement? Do we
know for sure? Is there a fire report
available from the Fire Department?

p!0 Line 6 What kind of brushes? Metal?
.«*;.

p!0 Lin* 9 Show locations on map.
3t~"*'

p!0 Liria 12* Created during what operations?

p!0 Line 15 How near is it located? Show well location
and B & G on map.

p!0 Line 14-19 What is nature of B & G, and Ted
Manufacturing businesses?

p!0 Line 20 What is nature of SPS Technologi
to what extent is SPS a known us
Please elaborate.

AR300908



pll Line 6 Show tributary to Neshaminay Creek location
on map.

pll Line 11,20,
26,33 Bettery identify references.

pll Line 17 Is letter included in reference package?

pll Line 29-31 Show locations on maps.

p!2 Line 3, 13,
18, 30 Better identify references.

p!2 Line 7-15 Place locations on map. Is study included
in reference package?

pl2 Line 16-17 Who was study conducted for?

p!3 Line 5,11,
23,24 Better identify references.

p!3 Line 1-5 Where are results of the graph? What were
results of fracture trace analysis?

p!3 Line 6-11 Is there a map showing sample locations?
Has it been included as a reference?

p!3 Line 13-15 Is there a map showing locations or produc-
tion wells? What is the name of the stream?

p!3 Line 15 Is there a map showing sample locations?

p!4 Line 21,26 Better identify references.

p!6 Line 4 Present analytical results in a table.

p!6 Line 5,10,13 Better identify references.

p!7 Line12r5,14 Better identify references.
20,2«,27,32,33

p!7 Line 1-2 Does this pertain to shallow or deep
aquifer?

p!7 Line 2 Figure 1 of Versar report or ERM-study?

p!7 Line 3-14 Place wells on map. Present table with
sample results.

•*?3Q0909
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p!7 Line 26-27 Place wells on map. Place area of phase III
study on map.

p!7 Line 28-31 Show area of high metallic content on map.
What were analytical results for soil bovings.
Present results in table.

p!7 Line 31-32 What contaminants? What are results? What is
basis for this statement?

p!8 Line 4,8,
19,24 Better identify references.

p!8 Line 1-3 Place wells on map. What were results?
When sampled?

p!8 Line 6-24 Show all sample results in table form

p!8 Line 28 Where is collection pit? place on map.

p!8 Line 25-30 Did DER Document Site visit ? What is reference?

p!9 Line 2,7,19
25 Better identify references.

p!9 Line 3-8 Where are wells? Place on map. What were
results? Present in table form.

p!9 Line 3 Can we find out exact date?

p!9 Line 11-12 According to who? What are results?

p!9 Line 17-19 Place pond on map. What were results? "no
unusual results" does not suffice.

p!9 Line 20-24 Is inspection report included as -reference?

Place holding tank on map. What is volume
of tank? What is content of rinse water?
How is it generated?

p!9 Line 26-29 Is inspection report included as reference?

p20 Line 10,16,18 Better identify references.

p20 Line 1-4 Has quench oil ever been tested? Place quench
oil cooler on map.

p20 Line 8-19 Did Steiert remove soil? H-~~ -'"-h? What did
it contain?

AR30Q91Q



ATTACHMENT A

DRILLING LOGS



Environmental Resources Management Drilling Log
êtek n__ Sketch Map

,n,a,,nn Hatfield, PA wnKllimher 449-02
q_ -\ 7 Q i 60"

Well NumhAr " ^ Tntal Oopth ''J niamoter u>w

DrySurface Elevation ... , —Water 1 e.vel; Initial „ * ,„,.,., .?4-hrR. .,.,.
2.0" 2.0'Sr.rp«n- pja ,, ... i pngth slnt Ri7e.,..
2.0" PVC

7 p Py. .-.-<-: H<^A Notes
Drilling Company U>C" rtj-tts=> nrillinn Mpthrv.

nri,,.r ŷ Miller

£
D.
Q

0

-
-

5

-

10

O)o
o
£a
O

-

-

-

-

_

E:
0
o
3
toi§5o fl

tn Z

ByVal F. Britton Date Drj||e(j 10/10/86

Description/Soil Classification
(Color, Texture, Structures)

0-0.5' Top soil, no odor, dry.
0.5-4.0' Dark brown silt, trace gravel fill, no odor,

dry.

4.0-7.9' Red brown silt, trace decomposed red shale,
mottled, no odor, dry.

Auger refusal at 7.9'

-;



Environmental Resources Management Drilling Log

Project
Locatio

Well Nu

Surface

Screen

Casing:

Drilling

Driller...
a!
u_
£
Q.
OJ
D

0

-

5

-

10

^ . f

AmPhPk Sketch MapAITieteK Ownpr

Hatfield, PA wn N,,mhor 449-02
co ^ __ • fi o "

mper ^"^ Tntal nanth 3'D DiamPtPr °*u

Elevatio

nia ,.. . ., ..

n Water 1 »«el- Initial '-'̂  94-hrc

90" ? 0 '^•U tennth Z*U SlntSi7P

o n " pvrHia ^'u Ipnnth Tune rv>-

Compar
Ray F

01o
o
.=
Q.re
O

-

-

-

-

n. •

w J.E. Fritts nrillinn Moth^ HSA Notes
iller , 0

C
O

s
_ -w
1 05o

-

a> £
If
ra 3CO Z

ByVal F. Britton nate Drilled 10/10/86

Description/Soil Classification
(Color, Texture, Structures)

0-0.2' Top soil, no odor, dry.
0.2-5.6' Red brown silt, little decomposed red shale,

mottled, no odor, damp.

Auger refusal at 5.6'

flf^nnq j 3
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Environmental Resources Management Drilling Log

Project____«"icucrv___________Owner.
,nratinn Hatfield, PA_____wc, Number_______449-02

C_T 7n' f, n11Well Nnmhpr a J_____Total nppth ' >u_____ ™—„»«.. o«v

Surface Elevation ———————— Water Level: Initial *————24-hrs,

Screen: Dia.——fill_____Length_____fill______Slot Size.

Casing: Dia.————_—————Length——————————————Type-
Drilling r.nmpany J»E. ci.xi.uo_____Drilling Method.
Driller ŷ Miller Log ByVal F. Britton Date Drj||ed 10/10/86

Sketch Map

Notes

£
a
8

3 Description/Soil Classification
£a.ro
O Co

n mp
le

Nu
mb

er
Sa

(Color, Texture, Structures)

0-0.2' Top soil, no odor, dry.
0.2-7.0' Red brown silt, little decomposed red shale, trace

clay, no odor, damp.

Auger refusal at 7.0'

10

RR3009U
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Environmental Resources Management Drilling Log

Project

Locatio

Well Nu

Surface
Screen

Casing:

Drilling

Driller
?

£
Q.
<B
D

_0

-

-

10

-

Ampt-pk Sketch Map
•Hme'-eK Ownpr

Hatfield, PA wn NlimhAr 449-02
Q A t. (\ ' fi 0 "mhpr ^"^ Total Hpnth -> • D niamotor °-u

Elevation Watpr 1 euel- Initial DrY 94-hrc

? 0" 70'*• * u 1 pnnth ' * u Rlnt Riye

Compar
Ray N

O)
3
o
J=
Q.
25

-

-

-

-

w J.E. FrittS nrUHng M-h~l " HSA ^^

iller lr.nRyVal F. Britton nato nrillpri 10/10/86
co
o
3

w)
|§5 o

OJ 0)If
CC 3
W Z

Description/Soil Classif cation
(Color, Texture, Structures)

0-0.2' Top soil, no odor, dry.
0.2-5.6' Red brown silt, little decomposed red shale, no

odor, damp.

Auger refusal at 5.6'

———————————————— flR3009i5l J
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Environmental Resources Management Drilling Log

Project

Locatio

Well Nu

Surface

Screen.
Casing:

Drilling

Driller

£
E.
0)
Q

0

-

5

-

"10 "

-

-

Ametek n_r Sketch Map
n Hatfield, PA wn Wlimhor 449-02

S-5 1.7" 6.0"mhpr Total Hpnth niameter

Elevatio
Dia

. . , Dry

1 ennth ~ filnt Ri7P

Compar
Ray V

Ol

3
o
£a.a
&

-

-

-

-

-

-

w J.E. FrittS nri)ljnn Mothori ' ' HSA Note.
iller

We
ll

Co
ns
tr
uc
ti
on

-

Sa
mp
le

Nu
mb
er

ByVal F. Britton Dgte Drj|je(j 10/10/86 No well installed

Description/Soil Classification
(Color, Texture, Structures)

0-0.2' Top soil, no odor, dry.
0.2-1.7' Red brown silt and red brown decomposed shale, no

odor, dry.

Auger refusal at 1.7'

i

*
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Environmental Resources Management Drilling Log

Project

Locatio

Well Nu

Screen

Casing:

Drilling

Driller..
aJ
OJ

Q.o>
Q

_0

5

10

Ampf-ek Sketch Map
Owner , , ,

Hatfield, PA wn Nlimhflr 449-02
c_ /- 35' 60"

mhp.r ° D Total Denth ••>•-> Diameter *

Elevatic

(">'" ...

p Water 1 evel- Ipifial Dr^ 94-hre

? 0 " 20'^*u 1 Pnnth ^ Slot Ri7P

? n " pvrDia ^'U 1 Pnnth TUOP CV^

Compar
Ray V

a>o_i
o
£a.jo
(3

-

T p p-,- n-o pea Notes
iy lJ>Ej> CrlCT:S Drillinn Method n°"

iller , nn RyVal F. Britton nate nrillerj 10/10/86

We
ll

Co
ns
tr
uc
ti
on

Sa
mp
le

Nu
mb
er

Description/Soil Classification
(Color, Texture, Structures)

0-0.2' Top soil, no odor, dry.
0.2-5.6' Red brown silt and decomposed red shale, no odor,

damp.

Auger refusal at 3.5'

A-R3009I7



Environmental Resources Management Drilling Log

Project
Locatio

Well Nu

Surface

Screen

Casing:
Drilling

Driller _
oi
u.
£
a
01
Q

0

_

5

-

10

Ametek Sketch Map

Hatfield, PA wn Mnmhpr 449-02

rnhP.r S~7 Total Dpnth 6'°' DiametPr 6'°"

Elevation Water 1 euel- Initial ^Cy CM-hrc ,„.„„,„

.> n " ? n '^•u 1 ennth ^'u Slot Si7e
o o ii PVC

Dia „,„.,. 1 ennth Tune ^

Compar
Ray J*

o>O

Gr
ap
hi
c 
L

-

-

-

„

J E Fritts HSA Notes,y U.E.. CCiCCto Drilling Method no" ... ,.

iller , nn RyVal F. Britton nate nrillpri 10/10/86
co
o
3
«

— C
Q) o
-> O

-

0) £If
a 3w z

•

Description/Soil Classification
(Color, Texture, Structures)

0-0.2' Top soil.
0.2-6.0' Red brown silt and decomposed red shale, no odor,

damp.

Auger refusal at 6.01

Pane nt



Environmental Resources Management Drilling Log

Project
Locatio

Well Nu

Surface
Screen

Casing:

Drilling

Driller
"s>
(D
LU^

£
Q.

§

0

-

5

-

10

-

AmPfPk Sketch Map
AmeteK Ownpr

Hatfield, PA wn M,,mher 449-02
mher S~8 Total Donth 6'®' Diamptpr °*"

Elevatio
Dia

n Watpr 1 PUPl- Initial V ?4-hrc , .,,.,, ,__.

70" P 0 '^•U 1 pnnth ^'U Slot Si 7e

? 0" PVCpip **u 1 pnnth Tune rvv"

Compar
Ray V

3
o
£
Q.
CC

O

-

-

-

-

-

w J.E. Fritts Driiiinn MP^H " HSA Notes
iller , nn Ruval F. Britton nato nrilleH 10/10/86

We
ll

Co
ns
tr
uc
ti
on

-

Sa
mp
le

Nu
mb

er

Description/Soil Classification
(Color, Texture, Structures)

0-0.2' Top soil, no odor, dry.
0.2-6.0' Red brown silt and decomposed red shale, no odor,

damp.

Auger refusal at 6.0'

aR3009!9
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Environmental Resources Management Drilling Log
AmPt-Pk Sketch MapProject AmeteK Owner

lnratinn Hatfield, PA wn Mumher 449-02

Well Nnmher ^ " Total Depth -3*U piameter *U

SurfaC0 ElPVatiOn Water 1 PUB.- Initial 94-nre .., ,,„,, ,,,,,

Srreen: Dia 2'°" length 1*°' Rlnt Ri7P

J E Fritts HSA NotesPrilling P-ompany lj-o« ri.J.i.i.» Drilling Method ljlj"

nrillcr Ray Miller , nn RyVal F. Britton nato nrilloH 10/7/86
OJ

£
aa>
O

0

-
-

5

-

10

Olo
o
£

O

-

•

-

-

- .. -

c

o

51§5 o
cL-Q
E E
CO Z

•

Description/Soil Classification
(Color, Texture, Structures)

0-0.5' Top soil, no odor, dry.
0.5-2.5' Dark brown clay, trace silt, no odor, damp.

2.5-3.0' Dark brown clay, trace silt, trace decomposed red
shale, no odor, damp.

Auger refusal at 3.0'

Page__Lof_i.



ATTACHMENT B

SOIL SAMPLING
RESULTS
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^ ANALYSIS REPORT

Lancaster Caboralorn's I
Environ. Resources Management Date Reported 10/20/86
999 West Chester Pike Date Submitted 9/26/86
P. 0. Box 357 Discard Date 11/20/86
West Chester, PA 19380 Collected by C

Ametek S-70 2.0' Soil Sample P.O. 449-01
Collected on 09/25/86 (1125) by STB/GRE Rel.

RESULT LIMIT OF
Purgeable Aromatics M#602 DRY WT. BASIS DETECTION LAB CODE
Benzene N.D. ppb 20. 070300000N
Toluene N.D. ppb 20. 070400000N
Chlorobenzene N.D. ppb 20. 070500000N
Ethylbenzene N.D. ppb 20. 070600000N

2 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
Lancaster Laboratories, Inc.

The Arrencar Assoc.a'ior 'Q. Reviewed and Approved ui_aoora:orv Acc'e:xa:ior - - - - 71-1-
CHer^ica1 & Bioiog-ca *ieids o( -esting

SEE REVERSE SIDE FOR EXPLANATION QrOUD Lei
OF SYMBOLS AND ABBREVIATIONS

MBmt>&' Arrenca^ Council 0*
Inaeoê ae": Laboratories



> ANALYSIS REPORT

Lancaster. Laboratories
Environ. Resources Management Date Reported 10/20/86
999 West Chester Pike Date Submitted 9/26/86
P. 0. Box 357 Discard Date 11/20/86
West Chester, PA 19380 Collected by C

Ametek S-70 2.0' Soil Sample P.O. 449-01
Collected on 09/25/86 (1125) by STB/GRE Rel.

RESULT LIMIT OF
Purgeable Halocarbons M601 DRY WT. BASIS DETECTION LAB CODE
Chloromethane N.D. ppb 100. 071100000N
Bromomethane N.D. ppb 100. 071200000N
2-Chloroethylvinyl ether N.D. ppb 200. 071300000N
Vinyl chloride N.D. ppb 20. 071400000N
Chloroethane N.D. ppb 20. 071500000N
Methylene chloride N.D. ppb 20. 071600000N
1,1-Dichloroethene N.D. ppb 20. 071700000N
1,1-Dichloroethane N.D. ppb 20. 071800000N
trans-1,2-Dichloroethene N.D. ppb 20. 071900000N
Chloroform N.D. ppb 20. 072000000N
1,2-Dichloroethane N.D. ppb 20. 072100000N
1,1,1-Trichloroethane N.D. ppb 20. 072200000N
Carbon tetrachloride . N.D. ppb 20. 072300000N
Uchlorobromomethane N.D. ppb 20. 072400000N
-.,2-Dichloropropane N.D. ppb 20. 072500000N
trans-1,3-Dichloropropene ^ N.D. ppb 20. 072600000N
Trichloroethene N.D. ppb 20. 072700000N
Dibromochloromethane N.D. ppb 20. 072800000N
1,1,2-Trichloroethane N.D. ppb 20. 072900000N
cis-1,3-Dichloropropene N.D. ppb 20. 073000000N
Bromoform N.D. ppb 50. 073100000N
1,1,2,2-Tetrachloroethane N.D. ppb 50. 073200000N
Tetrachloroethene N.D. ppb 20. 073300000N

2 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

_. Merr.os' A
Inoeoerae-:

Respectfully Submitted
Lancaster Laboratories, Inc.
Reviewed and Approved by:

Richar'
SEE REVERSE SIDE FOR EXPLANATION GroUD
OF SYMBOLS AND ABBREVIATIONS K ' fl D ̂  p fl Q 9 Q



ANALYSIS REPORT

Lancaster Laboratories
?>St*~-: -:'.fi -v ^̂ .̂ ..̂ ifK-̂ HpoRftTE-.v?̂ -̂ ..̂ .;.....̂ ;̂ -...-...̂ :-.̂ . -...•,..>•. :- l - , • .:. v - •• •-.,':• •-••.̂ •rv>>,.*
»̂*.S*IEW;*iQIJL̂  ••" •.":: - •'\ . ' • .-•• £ x'.£;

-»
'l 1-03415'

Environ. Resources Management Date Reported 10/20/86
999 West Chester Pike Date Submitted 9/26/86
P. 0. Box 357 Discard Date 11/20/86
West Chester, PA 19380 Collected by C

Ametek S-70 2.0' Soil Sample P.O. 449-01
Collected on 09/25/86 (1125) by STB/GRE Rel.

RESULT LIMIT OF
ANALYSIS DRY WT. BASIS DETECTION LAB CODE
Purgeable Aromatics M#602 attached 018010000
Purgeable Halocarbons M601 attached 018210000

2 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Ŝ Â r'0' . . Respectfullv * "
Oen-ica1 & Bioio.'ca''leas c''.esii'g LanCaStei

Reviewed , , uy;
SEE REVERSE SIDE FOR EXPLANATION
OF SYMBOLS AND ABBREVIATIONS Richard c> ̂ ^ B>A.

Men-t>e-Amer,car councuo'-t_̂ ^̂ " Group Leader s (.yr̂ â î  (̂ î .̂ sis
inoeoenoe": ..aDofalones me



ANALYSIS REPORT

Lancaster.Cabomtories.
Environ. Resources Management Date Reported 10/20/86
999 West Chester Pike Date Submitted 9/26/86
P. 0. Box 357 Discard Date 11/20/86
West Chester, PA 19380 Collected by C

Ametek S-71 2.5' Soil Sample P.O. 449-01
Collected on 09/25/86 (1135) by STB/GRE Rel.

RESULT LIMIT OF
ANALYSIS DRY WT. BASIS DETECTION LAB CODE
Purgeable Aromatics M#602 attached 018010000
Purgeable Halocarbons M601 . attached 018210000

2 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

ii o' "*~̂ ^
r: •.aDora.ones me

Respectf
Lancaste _~, inc.
Reviewed -nu Approved by:

>i 'iBids c' testing
Richard C. Entz, B.A.

SEE REVERSE SIDE FOR EXPLANATION Group Leade
OF SYMBOLS AND ABBREVIATIONS



> ANALYSIS REPORT

Lancaster. Laboratories
INCORPORATED

; • - • • - • • . ,
Environ. Resources Management Date Reported 10/20/86
999 West Chester Pike Date Submitted 9/26/86
P. 0. Box 357 Discard Date 11/20/86
West Chester, PA 19380 Collected by C

Ametek S-71 2.5' Soil Sample P.O. 449-01
Collected on 09/25/86 (1135) by STB/GRE Rel.

RESULT LIMIT OF
Purgeable Aromatics M#602 DRY WT. BASIS DETECTION LAB CODE
Benzene N.D. ppb 20. 070300000N
Toluene N.D. ppb 20. 070400000N
Chlorobenzene N.D. ppb 20. 070500000N
Ethylbenzene N.D. ppb 20. 070600000N

2 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
Lancaster Laboratories, Inc.

^eAmenca'Association'0- Reviewed and Approved by:
_,at.o'a:ory Acc'eaita'ior _ c c *

a. fi Biowgicai 'le'ds o' .estirg
Richard C. Entz, B.A.

SEE REVERSE SIDE FOR EXPLANATION Group Leader, Organic Analysis
OF SYMBOLS AND ABBREVIATIONS .rxrtn^AorflR3009Zb



> , ANALYSIS REPORT

Lancaster,Laboratories
Environ. Resources Management Date Reported 10/20/86
999 West Chester Pike Date Submitted 9/26/86
P. 0. Box 357 Discard Date 11/20/86
West Chester, PA 19380 Collected by C

Ametek S-71 2.5' Soil Sample P.O. 449-01
Collected on 09/25/86 (1135) by STB/GRE Rel.

RESULT LIMIT OF
Purgeable Halocarbons M601 DRY WT. BASIS DETECTION LAB CODE
Chloromethane N.D. ppb 100. 071100000N
Bromomethane N.D. ppb 100. 071200000N
2-Chloroethylvinyl ether N.D. ppb 200. 071300000N
Vinyl chloride N.D. ppb 20. 071400000N
Chloroethane N.D. ppb 20. 071500000N
Methylene chloride 35. ppb 20. 071600000N
1,1-Dichloroethene N.D. ppb 20. 071700000N
1,1-Dichloroethane N.D. ppb 20. 071800000N
trans-1,2-Dichloroethene N.D. ppb 20. 071900000N
Chloroform N.D. ppb 20. 072000000N
1,2-Dichloroethane N.D. ppb 20. 072100000N
1,1,1-Trichloroethane N.D. ppb 20. 072200000N
Carbon tetrachloride . . N.D. ppb 20. 072300000N
~)ichlorobromome thane N.D. ppb 20. 072400000N
i,2-Dichloropropane N.D. ppb 20. 072500000N
trans-1,3-Dichloropropene N.D. ppb 20. 072600000N
Trichloroethene N.D. ppb 20. 072700000N
Dibromochloromethane N.D. ppb 20. 072800000N
1,1,2-Trichloroethane N.D. ppb 20. 072900000N
cis-1,3-Dichloropropene N.D. ppb 20. 073000000N
Bromoform N.D. ppb 50. 073100000N
1,1,2,2-Tetrachloroethane N.D. ppb 50. 073200000N
Tetrachloroethene N.D. ppb 20. 073300000N

2 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
Lancaster Laboratories, Inc.

The America-Assoc.ar.or-o.- - Reviewed and Approved by:
..aooratorv Accreai-a-io' . ~ i rr J

1 ';eios o' '.eswg

SEE REVERSE SIDE FOR EXPLANATION GrOUP Leader, Organic Analysis
OF SYMBOLS AND ABBREVIATIONS

Wem&e.' Arrer\cat- Courcil o*
inaeoer-aer* LaDorator.es Inc

Richard C. Entz, B.A.
Leader, Organic

AR300927



^ ANALYSIS REPORT
i •

Lancaster. Laboratories
Environ. Resources Management Date Reported 10/20/86
999 West Chester Pike Date Submitted 9/26/86
P. 0. Box 357 Discard Date 11/20/86
West Chester, PA 19380 Collected by C

Ametek S-72 3' Soil Sample P.O. 449-01
Collected on 09/25/86 (1045) by STB/GRE Rel.

RESULT LIMIT OF
ANALYSIS DRY WT. BASIS DETECTION LAB CODE
Purgeable Aromatics M#602 attached 018010000
Purgeable Halocarbons M601 attached 018210000

2 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
Lancaster Laboratories, Inc.

" " "" Reviewed and Approved by:
a1 & Bioiogica' 'ieras o' :es',mg

Richard C. Entz, B.A.
SEE REVERSE SIDE FOR EXPLANATION GroUD Leader
OF SYMBOLS AND ABBREVIATIONS ~

America1- Councn 0*
ce'" ..aoora;ones me



ANALYSIS REPORT

Lancaster. Laboratories
.•-.•:•'.•-•.•:•• • }NCORPOHAT£D ; ;.-- :-.-

&G&NEH HOLLAND PIKE. LANCASTER. PA;l7eD1
Saaple No* t>W 110341*

Environ. Resources Management Date Reported 10/20/86
999 West Chester Pike Date Submitted 9/26/86
P. 0. Box 357 Discard Date 11/20/86
West Chester, PA 19380 Collected by C

Ametek S-72 3' Soil Sample P.O. 449-01
Collected on 09/25/86 (1045) by STB/GRE Rel.

RESULT LIMIT OF
Purgeable Aromatics M#602 DRY WT. BASIS DETECTION LAB CODE
Benzene N.D. ppb 20. 070300000N
Toluene N.D. ppb 20. 070400000N
Chlorobenzene N.D. ppb 20. 070500000N
Ethylbenzene N.D. ppb 20. 070600000N

2 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted '
TneAmencanAssooa;,on<o- Lancaster Laboratories, Inc.laDora-0'v Acc-ed'tation ** ',i&B,oiog,cai'.eraso-testing Reviewed and Approved by:

SEE REVERSE SIDE FOR EXPLANATION Richard C. EntZ D '
OF SYMBOLS AND ABBREVIATIONS PV.,,,., i ~~ -Groua Lea p p Q r> Q

Memoe- America- Council o' ̂ ŜKts- H i \ O U U J i- J
Inaeoende-- LaDo^atories me



f ANALYSIS REPORT

Lancaster.Laboratories \ .

Environ. Resources Management Date Reported 10/20/86
999 West Chester Pike Date Submitted 9/26/86
P. 0. Box 357 Discard Date 11/20/86
West Chester, PA 19380 Collected by C

Ametek S-72 3' Soil Sample P.O. 449-01
Collected on 09/25/86 (1045) by STB/GRE Rel.

RESULT LIMIT OF
Purgeable Halocarbons M601 DRY WT. BASIS DETECTION LAB CODE
Chloromethane N.D. ppb 100. 071100000N
Bromomethane N.D. ppb 100. 071200000N
2-Chloroethylvinyl ether N.D. ppb 200. 071300000N
Vinyl chloride N.D. ppb 20. 071400000N
Chloroethane N.D. ppb 20. 071500000N
Methylene chloride N.D. ppb 20. 071600000N
1,1-Dichloroethene N.D. ppb 20. 071700000N
1,1-Dichloroethane N.D. ppb 20. 071800000N
trans-1,2-Dichloroethene N.D. ppb 20. 071900000N
Chloroform N.D. ppb 20. 072000000N
1,2-Dichloroethane N.D. ppb 20. 072100000N
1,1,1-Trichloroethane . N.D. ppb . 20. 072200000N
Carbon tetrachloride N.D. ppb 20. 072300000N
Dichlorobromomethane N.D. ppb 20. 072400000N
1,2-Dichloropropane N.D. ppb 20. 072500000N
trans-1,3-Dichloropropene N.D. ppb 20. 072600000N
Trichloroethene N.D. ppb 20. 072700000N
Dibromochloromethane N.D. ppb 20. 072800000N
1,1,2-Trichloroethane N.D. ppb 20. 072900000N
cis-1,3-Dichloropropene N.D. ppb 20. 073000000N
Bromoform N.D. ppb 50. 073100000N
1,1,2,2-Tetrachloroethane N.D. ppb 50. 073200000N
Tetrachloroethene N.D. ppb 20. 073300000N

2 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully
^Amenca-Associate--or _ Lancaster La _„. Inc.
laoora'.orv Accreditation '

Reviewed and ...̂ proved by:

SEE REVERSE SIDE FOR EXPLANATION Richard C. E
OF SYMBOLS AND ABBREVIATIONS Group Leadj|

tnaeoeroer' Laooratones inc



ANALYSIS REPORT

Lancaster Laboratories

Environ. Resources Management Date Reported 10/20/86
999 West Chester Pike Date Submitted 9/26/86
P. 0. Box 357 Discard Date 11/20/86
West Chester, PA 19380 Collected by C

Ametek S-73 1.5' Soil Sample P.O. 449-01
Collected on 09/25/86 (1100) by STB/GRE Rel.

RESULT LIMIT OF
ANALYSIS DRY WT. BASIS DETECTION LAB CODE
Purgeable Aromatics M#602 attached 018010000
Purgeable Halocarbons M601 attached 018210000

2 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

* Respectfully Submitted
The Amerca-Assoc,at,o--o- Lancaster Laboratori«"-
_.aDorator> Accrearafo' ' . .
Oemica'4 Bioiogica''eras o'-es.-g KSVieWed

4/iJtfH&; SEE REVERSE SIDE FOR EXPLANATION Richard C. En
/̂TVIUAV OF SYMBOLS AND ABBREV,AT,ONS Group Lea.de.E.n̂ ffaiaJQ Analysis

Indeoenoe"' ..aooralones i



> ANALYSIS REPORT

Lancaster,Laboratories
Ks>"^-. ••• • .-.-• IINCORPORATEO -, .
-i'̂ 242S NEW HOLLAND PIKE. LANCASTER. PA 17601

Environ. Resources Management Date Reported 10/20/86
999 West Chester Pike Date Submitted 9/26/86
P. 0. Box 357 Discard Date 11/20/86
West Chester, PA 19380 Collected by C

Ametek S-73 1.5' Soil Sample P.O. 449-01
Collected on 09/25/86 (1100) by STB/GRE Rel.

RESULT LIMIT OF
Purgeable Aromatics M#602 DRY WT. BASIS DETECTION LAB CODE
Benzene N.D. ppb 30. 070300000N
Toluene N.D. ppb 30. 070400000N
Chlorobenzene N.D. ppb 30. 070500000N
Ethylbenzene N.D. ppb 30. 070600000N

2 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
American Association-0- Lancaster Laboratories, Inc.

LaDO'atory Accreditation . 'o':es;mg Reviewed and Approved by:

SEE REVERSE SIDE FOR EXPLANATION
OF SYMBOLS AND ABBREVIATIONS Richard C.fltotyafl&»$ o j

Group Leadfr/ '8rg.MK.v̂ ftalysis
tncteoenaer. i_aboratones



f ANALYSIS REPORT

Lancaster.Laboratories
'f̂&'-'-'̂'ĵf̂ ^̂ ^̂ ^̂ ^̂ f̂-̂ '̂ -̂

Ltr_5aiBple-HbvW 1103413

Environ. Resources Management Date Reported 10/20/86
999 West Chester Pike Date Submitted 9/26/86
P. 0. Box 357 Discard Date 11/20/86
West Chester, PA 19380 Collected by C

Ametek S-73 1.5' Soil Sample P.O. 449-01
Collected on 09/25/86 (1100) by STB/GRE Rel.

RESULT LIMIT OF
Purgeable Halocarbons M601 DRY WT. BASIS DETECTION LAB CODE
Chloromethane N.D. ppb 100. 071100000N
Bromomethane N.D. ppb 100. 071200000N
2-Chloroethylvinyl ether N.D. ppb 300. 071300000N
Vinyl chloride N.D. ppb • 30. 071400000N
Chloroethane N.D. ppb 30. 071500000N
Methylene chloride N.D. ppb 30. 071600000N
1,1-Dichloroethene N.D. ppb 30. 071700000N
1,1-Dichloroethane N.D. ppb 30. 071800000N
trans-1,2-Dichloroethene N.D. ppb 30. 071900000N
Chloroform N.D. ppb 30. 072000000N
1,2-Dichloroe-thane . N.D. ppb 30. 072100000N
'., 1,1 -Trichloroethane N.D. ppb 30. 072200000N
Jarbon tetrachloride N.D. ppb 30. 072300000N
Dichlorobromome thane N.D. ppb 30.-,, 072400000N
1,2-Dichloropropane N.D. ppb • 30. 072500000N
trans-1,3-Dichloropropene N.D. ppb 30. 072600000N
Trichloroethene N.D. ppb 30. 072700000N
Dibromochloromethane N.D. ppb 30. 072800000N
1,1,2-Trichloroethane N.D. ppb 30. 072900000N
cis-1,3-Dichloropropene N.D. ppb 30. 073000000N
Bromoform N.D. ppb 50. 073100000N
1,1,2,2-Tetrachloroethane N.D. ppb 50. 073200000N
Tetrachloroethene N.D. ppb 30. 073300000N

2 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
Lancaster Laboratories, Inc.
Reviewed and Approved by:

SEE REVERSE SIDE FOR EXPLANATION
OF SYMBOLS AND ABBREVIATIONS

inaeoe'den- ..aooratories me

Ri_hard

Group Leader , Organic Analysis



> ANALYSIS REPORT

Lancaster.Labomtories \
.....

1103414

Environ. Resources Management Date Reported 10/20/86
999 West Chester Pike Date Submitted 9/26/86
P. 0. Box 357 Discard Date 11/20/86
West Chester, PA 19380 Collected by C

Ametek S-74 1.5' Soil Sample P.O. 449-01
Collected on 09/25/86 (1115) by STB/GRE Rel.

RESULT LIMIT OF
ANALYSIS DRY WT. BASIS DETECTION LAB CODE
Purgeable Aromatics M#602 ' attached 018010000
Purgeable Halocarbons M601 attached 018210000

2 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
&Msioiogica'ieiaso-testng Lancaster Laboratories, Inc(
"" Reviewed and Approved by:

SEE REVERSE SIDE FOR EXPLANATION
ABBREVIATIONS Richard (ft ft®:@.09$ U

Group Leader, Organic Analysis



> 1ANALYSJS REPORT

.Lancaster. Laboratories
-;.-;-1 : .. INCORPORATED - : :.
KNE(8i HOLLAND PIKE. LANCASTER. PA1?60t

• *-̂ t̂l<&;̂ :.̂ ^ g

Environ. Resources Management Date Reported 10/20/86
999 West Chester Pike Date Submitted 9/26/86
P. 0. Box 357 Discard Date 11/20/86
West Chester, PA 19380 Collected by C

Ametek S-74 1.5' Soil Sample P.O. 449-01
Collected on 09/25/86 (1115) by STB/GRE Rel.

RESULT LIMIT OF
Purgeable Aromatics M#602 DRY WT. BASIS DETECTION LAB CODE
Benzene N.D. ppb 20. 070300000N
Toluene N.D. ppb 20. 070400000N
Chlorobenzene N.D. ppb 20. 070500000N
Ethylbenzene . N.D. ppb 20. 070600000N

2 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
Lancaster Laboratories, Inc.
Reviewed and Approved by:

SEE REVERSE SIDE FOR EXPLANATION
OF SYMBOLS AND ABBREVIATIONS Richard Ci

An-er,can Cou-ci. 0' S__21_£̂  GrOUp
' -aborator es me



> ANALYSIS REPORT

Lancaster Laboratories
?LLI Sample Nov SV 1103414

Environ. Resources Management Date Reported 10/20/86
999 West Chester Pike Date Submitted 9/26/86
P. 0. Box 357 Discard Date 11/20/86
West Chester, PA 19380 Collected by C

Ametek S-74 1.5' Soil Sample P.O. 449-01
Collected on 09/25/86 (1115) by STB/GRE Rel.

RESULT LIMIT OF
Purgeable Halocarbons M601 DRY WT. BASIS DETECTION LAB CODE
Chloromethane N.D. ppb 100. 071100000N
Bromomethane N.D. ppb 100. 071200000N
2-Chloroethylvinyl ether N.D. ppb 200. 071300000N
Vinyl chloride N.D. ppb 20. 071400000N
Chloroethane N.D. ppb 20. 071500000N
Methylene chloride N.D. ppb 20. 071600000N
1,1-Dichloroethene N.D. ppb 20. 071700000N
1,1-Dichloroethane N.D. ppb 20. 071800000N
trans-1,2-Dichloroethene N.D. ppb 20. 071900000N
Chloroform N.D. ppb 20. 072000000N
l,2-Dichloroe,thane N.D. ppb 20. 072100000N
1,1,1-Trichloroethane ' N.D. ppb 20. 072200000N
Jarbon tetrachloride N.D. ppb 20. 072300000N
Dichlorobromomethane N.D. ppb 20. 072400000N
1,2-Dichloropropane N.D. ppb 20. 072500000N
trans-1,3-Dichloropropene N.D. ppb 20. 072600000N
Trichloroethene N.D. ppb 20. 072700000N
Dibromochloromethane N.D. ppb 20. 072800000N
1,1,2-Trichloroethane N.D. ppb 20. 072900000N
cis-1,3-Dichloropropene N.D. ppb 20. 073000000N
Bromoform N.D. ppb 50. 073100000N
1,1,2,2-Tetrachloroethane N.D. ppb 50. 073200000N
Tetrachloroethene N.D. ppb 20. 073300000N

2 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Trw.An-er_a-Assoc.a:.or'or _ ... - Respectfully SubmittedLaoo'aiO'v Accreai-a-'on - - - - - - - - - r _,
g'w're'oso'-es-.mg Lancaster Laboratories, Inc.

Reviewed and Approved by:
SEE REVERSE SIDE FOR EXPLANATION _ -_ ~ r

ABBREVIATIONS Richard C. Entz M/3 00936
Group Leader, Organic Analysis

Inoeoenaen- LaDoratones me



> ANALYSIS REPORT
____________________________________i _.

Lancaster Laboratories
, ,, .. ..

LAĴ STER,Vfif3?mI.

Environ. Resources Management Date Reported 10/20/86
999 West Chester Pike Date Submitted 9/26/86
P. 0. Box 357 Discard Date 11/20/86
West Chester, PA 19380 Collected by C

Ametek S-75 1.5' Soil Sample P.O. 449-01
Collected on 09/25/86 (1215) by STB/GRE Rel.

RESULT LIMIT OF
ANALYSIS DRY WT. BASIS DETECTION LAB CODE
Purgeable Aromatics M#602 attached 018010000
Purgeable Halocarbons M601 attached 018210000

2 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
Lancaster Laboratories, Inc.Laboratory Accrea.ta-io- 'Reviewed and Approved by:

SEE REVERSE SIDE FOR EXPLANATION Richard C. EntZ, B.A
OF SYMBOLS AND ABBREVIATIONS Qroup Leader

American Council of
' Laboratories inc



> ANALYSIS REPORT

Lancaster.Laboratories \
.,.-- INCORPORATED ' • • .-. ;
NEW HOLLAND PIKE. LANCASTER PA t760t.

Environ. Resources Management Date Reported 10/20/86
999 West Chester Pike Date Submitted 9/26/86
P. 0. Box 357 Discard Date 11/20/86
West Chester, PA 19380 Collected by C

Ametek S-75 1.5' Soil Sample P.O. 449-01
Collected on 09/25/86 (1215) by STB/GRE Rel.

RESULT LIMIT OF
Purgeable Aromatics M#602 DRY WT. BASIS DETECTION LAB CODE
Benzene N-D. ppb 20. 070300000N
Toluene N.D. ppb 20. 070400000N
Chlorobenzene N.D. ppb 20. 070500000N
Ethylbenzene N.D. ppb 20. 070600000N

2 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
merican Association -o- , _ . Lancaster Laboratories, Inc.

i_aDora*ory Accreaitation - . _ . , ,&3«x_.cai-lei-so'testing Reviewed and Approved by:

SEE REVERSE SIDE FOR EXPLANATION Richard C. EntZ, B.A.
OF SYMBOLS AND ABBREVIATIONS Group Leade

,̂. Merrber Arrenca-" Council o' "̂ .̂
n: Laooraior.es 'nc



> ANALYSIS REPORT

Lancaster.Cabomtoncs

Environ. Resources Management Date Reported 10/20/86
999 West Chester Pike Date Submitted 9/26/86
P. 0. Box 357 Discard Date 11/20/86
West Chester, PA 19380 Collected by C

Ametek S-75 1.5' Soil Sample P.O. 449-01
Collected on 09/25/86 (1215) by STB/GRE Rel.

RESULT LIMIT OF
Purgeable Halocarbons M601 DRY WT. BASIS DETECTION LAB CODE
Chloromethane N.D. ppb 100. 071100000N
Bromomethane N.D. ppb 100. 071200000N
2-Chloroethylvinyl ether N.D. ppb 200. 071300000N
Vinyl chloride N.D. ppb 20. 071400000N
Chloroethane N.D. ppb 20. 071500000N
Methylene chloride N.D. ppb 20. 071600000N
1,1-Dichloroethene N.D. ppb 20. 071700000N
1,1-Dichloroethane N.D. ppb 20. 071800000N
trans-1,2-Dichloroethene N.D. ppb 20. 071900000N
Chloroform N.D. ppb 20. 072000000N
1,2-Dichloroethane N.D. ppb 20. 072100000N
1,1,1-Trichloroethane N.D. ppb 20. 072200000N
"arbon tetrachloride " N.D. ppb 20. 072300000N
Jichlorobromomethane N.D. ppb 20. 072400000N
1,2-Dichloropropane N.D. ppb 20. 072500000N
trans-1,3-Dichloropropene N.D. ppb 20. 072600000N
Trichloroethene N.D. ppb 20. 072700000N
Dibromochloromethane N.D. ppb 20. 072800000N
1,1,2-Trichloroethane N.D. ppb 20. 072900000N
cis-1,3-Dichloropropene N.D. ppb ' 20. 073000000N
Bromoforra N.D. ppb 50. 073100000N
1,1,2,2-Tetrachloroethane N.D. ppb 50. 073200000N
Tetrachloroethene N.D. ppb 20. 073300000N

2 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
A-re"ca-Associate'o- Lancaster Laboratories, Inc.

Laooratorv Accrea-tatio- • » ; . , . 1 1cnen-icai&Biciog.cai'.eraso1 testing Reviewed and Approved by:

SEE REVERSE SIDE FOR EXPLANATION Richard C. EntZ, B.A.
OF SYMBOLS AND ABBREVIATIONS GrQUp Leader Organj.f ̂nalysis

MerrbB1 Amenear Council o
mceDer-ae-. ..aooraiones tne



ATTACHMENT C

GROUND WATER QUALITY RESULTS

AR30Q9L.O



DEEP BEDROCK
AQUIFER RESULTS

AR3009M



> :- ANALYSIS REPORT

Lancaster. Laboratories ,
$.• . INCORPORATED -
£2425 NEW HOLLAND PTKE, LANCASTER. PA 17601

'̂ ZxgWZ: :V̂'" ••*& ''

Environ. Resources Management Date Reported 10/10/86
999 West Chester Pike Date Submitted IO/ 2/86
P. 0. Box 357 Discard Date 10/18/86
West Chester, PA 19380 Collected by C

Ametek MW-1 Grab Ground Water Sample P.O. 449-02
Collected on 10/1/86 at (1300) by VFB&DEK Rel.

RESULT LIMIT OF
ANALYSIS AS RECEIVED DETECTION LAB CODE
Purgables Method # 624 attached 052022000

2 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
Lancaster Laboratories, Inc.

The Arrencan Association 'o- 00767 0.00 022000 Reviewed and Approved by:Laboratory AccreOi;ation ^ r •*
Chemical & Biciogicai '.ems o1 testing

Nelson H. Risser B.A.
SEE REVERSE SIDE FOR EXPLANATION Senior Chemiaf
OF SYMBOLS AND ABBREVIATIONS

MemDer Ar-efca^ Council o' ~v£
Indeoenaent Laoorarones me



> ANALYSIS REPORT

Lancaster.Laboratories \
_
HOLLAND PmEv

Environ. Resources Management Date Reported 10/10/86
999 West Chester Pike Date Submitted IO/ 2/86
P. 0. Box 357 Discard Date 10/18/86
West Chester, PA 19380 Collected by C

Ametek MW-1 Grab Ground Water Sample P.O. 449-02
Collected on 10/1/86 at (1300) by VFB&DEK Rel.

RESULT LIMIT OF
Purgables Method # 624 AS RECEIVED DETECTION LAB CODE
Chloromethane N.D. ppb 10. 082700000N
Bromomethane N.D. ppb 10. 082800000
Vinyl chloride N.D. ppb 10. 082900000
Chloroethane N.D. ppb 10. 083000000
Acrolein N.D. ppb 100. 082400000
Acrylonitrile N.D. ppb 100. 082500000
Methylene chloride N.D. ppb 10. 083100000
Fluorotrichloromethane 360. ppb 10. 079000000
1,1-Dichloroethene N.D. ppb 10. 083200000
1,1-Dichloroethane N.D. ppb 10. 083300000
trans-1,2-Dichloroethene N.D. ppb 10. 083400000
Chloroform N.D. ppb 10. 083500000
1,2-Dichloroethane . . N.D. ppb 10. 083600000
\,1,1-Trichloroethane N.D. ppb 10. 083700000
Jarbon tetrachloride N.D. ppb 10. 083800000
Dichlorobromomethane N.D. ppb 10. 083900000
1,1,2,2-Tetrachloroethane N.D. ppb 10. 084900000
1,2-Dichloropropane N.D. ppb 10. 084000000
trans-1,3-Dichloropropene N.D. ppb 10. 084100000
Trichloroethene N.D. ppb 10. 084200000
Dibromochloromethane N.D. ppb 10. 084600000
1,1,2-Trichloroethane N.D. ppb 10. 084500000
Benzene N.D. ppb 10. 084300000
cis-1,3-Dichloropropene N.D. ppb 10. 084400000
2-Chloroethylvinyl ether N.D. ppb 10. 082600000
Bromoform N.D. ppb 10. 084700000
Tetrachloroethene N.D. ppb . 10. 084800000
Toluene N.D. ppb 10. 085000000
Chlorobenzene N.D. ppb 10. 085100000
Ethylbenzene N.D. ppb 10. 085200000

2 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
Lancaster Laboratories, Inc.

Tie America-Association^ Reviewed and Approved by:
LaDoratory Accreaitation ~

•x- & Biological 'le'ds o' .esiirg
Nelson H. Risser B

SEE REVERSE SIDE FOR EXPLANATION Senior Chemist- GC
OF SYMBOLS AND ABBREVIATIONS

Memoer Arvef<cai~ Council o*
indeoenae-'V Laooraiones me



> ANALYSIS REPORT

Lancaster. Laboratories
NCORPORATED

Environ. Resources Management Date Reported 10/10/86
999 West Chester Pike Date Submitted IO/ 2/86
P. 0. Box 357 Discard Date 10/18/86
West Chester, PA 19380 Collected by C

Ametek MW-2 Grab Ground Water Sample P.O. 449-02
Collected on 10/1/86 at (1320) by VFB&DEK Rel.

RESULT LIMIT OF
ANALYSIS AS RECEIVED DETECTION LAB CODE
Purgables Method # 624 attached 052022000

2 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
Lancaster Laboratories, Inc.

The A-e'ca- Associate -or 00767 0.00 022000 Reviewed and Approved by:
..aooratorv Accreaitation . . . .
Cn.emica' & Bioiogica' iieias o' testing

Nelson H. Riss
SEE REVERSE SIDE FOR EXPLANATION Senior Chemist
OF SYMBOLS AND ABBREVIATIONS

An.e,,car Council o
Inaeoenoen' Laooratones me



ANALYSIS REPORT

Lancaster.Laboratories
*.«-.'-":- '--'-•- • NCORPORATED • ' , , -
-W$2425'NEW HOLLAND PIKE, LANCASTER. PA 17601

Environ. Resources Management Date Reported 10/10/86
999 West Chester Pike Date Submitted IO/ 2/86
P. 0. Box 357 Discard Date 10/18/86
West Chester, PA 19380 Collected by C

Ametek MW-2 Grab Ground Water Sample P.O. 449-02
Collected on 10/1/86 at (1320) by VFB&DEK Rel.

. RESULT LIMIT OF
Purgables Method f 624 AS RECEIVED DETECTION LAB CODE
Chloromethane N.D. ppb 10. 082700000N
Bromomethane N.D. ppb 10. 082800000
Vinyl chloride N.D. ppb 10. 082900000
Chloroethane N.D. ppb 10. 083000000
Acrolein N.D. ppb 100. 082400000
Acrylonitrile N.D. ppb 100. 082500000
Methylene chloride N.D. ppb 10. 083100000
Fluorotrichloromethane N.D. ppb 10. 079000000
1,1-Dichloroethene 570. ppb 10. 083200000
1,1-Dichloroethane 20. ppb 10. 083300000
trans-1,2-Dichloroethene 150. ppb 10. 083400000
Chloroform N.D. ppb 10. 083500000
1,2-Dichloroethane . . . N.D. ppb 10. 083600000
1,1,1-Trichloroethane 2,300. ppb 10. 083700000
:arbon tetrachloride N.D. ppb 10. 083800000
Dichlorobromomethane N.D. ppb -. 10. 083900000
1,1,2,2-Tetrachloroethane N.D. ppb 10. 084900000
1,2-Dichloropropane N.D. ppb 10. 084000000
trans-1,3-Dichloropropene N.D. ppb 10. 084100000
Trichloroethene 740. ppb . 10. 084200000
Dibromochloromethane N.D. ppb 10. 084600000
1,1,2-Trichloroethane N.D. ppb 10. 084500000
Benzene N.D. ppb 10. 084300000
cis-1,3-Dichloropropene N.D. ppb 10. 084400000
2-Chloroethylvinyl ether N.D. ppb 10. 082600000
Bromoform N.D. ppb 10. 084700000
Tetrachloroethene N.D. ppb 10. 084800000
Toluene N.D. ppb 10. 085000000
Chlorobenzene N.D. ppb 10. 085100000
Ethylbenzene N.D. ppb 10. 085200000

2 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
Lancaster Laboratories, Inc.

American Association-or Reviewed and Approved by:
uaooratory Accreaitanon - c c *
Chemical & Biological fieios o' testing

Nelson H. Risser B-*
SEE REVERSE SIDE FOR EXPLANATION Senior Chemist
°F SYMBOLS AND ABBREVIATIONS

Meaner America" Council
indeoe^aen; Laoora.ones me



> ANALYSIS REPORT

Lancaster.Laboratories
.INCORPOHATEQ̂

Environ. Resources Management Date Reported ll/ 7/86
999 West Chester Pike Date Submitted IO/ 3/86
P. 0. Box 357 Discard Date 11/15/86
West Chester, PA 19380 Collected by C

Ametek MW-3 Grab Groundwater Sample P.O. 449-02
Collected 10/02/86 (1245) by VFB/DEK Rel.

RESULT LIMIT OF
ANALYSIS AS RECEIVED DETECTION LAB CODE
Purgables Method # 624 attached 052022000

2 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
Lancaster Laboratories, Inc.

TheAmencanAssocat,o-v 00767 0.00 022000 Reviewed, and Approved K"-
i_abora!orv Accreditation . - — ~ ._ ; • .
Cnemicat & Biological tieios of '.est'ng

Nelson H. Riss
SEE REVERSE SIDE FOR EXPLANATION Senior Chemist
OF SYMBOLS AND ABBREVIATIONS

Memtie' America" Council O'
tndeoenae^' _at>orarones me



> ANALYSIS REPORT

Lancaster.Labomtories \
. ••-. .INCORPORATED
2425 NEW HOLLAND PIKE. LANCASTER. PA 17601

Environ. Resources Management Date Reported ll/ 7/86
999 West Chester Pike Date Submitted IO/ 3/86
P. 0. Box 357 Discard Date 11/15/86
West Chester, PA 19380 Collected by C

Ametek MW-3 Grab Groundwater Sample P.O. 449-02
Collected 10/02/86 (1245) by VFB/DEK Rel.

RESULT LIMIT OF
Purgables Method # 624 AS RECEIVED DETECTION LAB CODE
Chloromethane N.D. ppb 10. 082700000N
Bromomethane N.D. ppb 10. 082800000N
Vinyl chloride N.D. ppb 10. 082900000N
Chloroethane N.D. ppb 10. 083000000N
Acrolein N.D. ppb 100. 082400000N
Acrylonitrile N.D. ppb 100. 082500000N
Methylene chloride N.D. ppb 10. 083100000N
Fluorotrichloromethane N.D. ppb 10. 079000000N
1,1-Dichloroethene 20. ppb 10. 083200000N
1,1-Dichloroethane N.D. ppb 10. 083300000N
trans-1,2-Dichloroethene 280. ppb 10. 083400000N
Chloroform N.D. ppb 10. 083500000N
1,2-Dichloroe.thane . N.D. ppb 10. 083600000N
1 ,1,1-Trichloroethane 40. ppb 10. 083700000N
.arbon tetrachloride N.D. ppb 10. 083800000N
Dichlorobromomethane N.D. ppb 10. 083900000N
1,1,2,2-Tetrachloroethane N.D. ppb 10. 084900000N
1,2-Dichloropropane N.D. ppb 10. 084000000N
trans-1,3-Dichloropropene N.D. ppb 10. 084100000N
Trichloroethene 2,300. ppb 10. 084200000N
Dibromochloromethane N.D. ppb 10. 084600000N
1,1,2-Trichloroethane N.D. ppb 10. 084500000N
Benzene N.D. ppb 10. 084300000N
cis-1,3-Dichloropropene N.D. ppb 10. 084400000N
2-Chloroethylvinyl ether N.D. ppb 10. 082600000N
Bromoform ' N.D. ppb 10. 084700000N
Tetrachloroethene 20. ppb 10. 084800000N
Toluene N.D. ppb 10. 085000000N
Chlorobenzene N.D. ppb 10. 085100000N
Ethylbenzene N.D. ppb 10. 085200000N

2 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
Lancaster Laboratories, Inc.

TheAmercanAssociation-o' Reviewed and Approved by:
LaDoratorv Acc'eoitation •
Che-^icai & Bioiogica' 'ieias o' -estmg

Nelson H; RissiSEE REVERSE SIDE FOR EXPLANATION Senior Chemis t
OF SYMBOLS AND ABBREVIATIONS "

MemOer Amer/car Cour>ci) o*
Indeoen0e°* Laooratones me



> ANALYSIS REPORT

Lancaster.Labomtones \
:- j INCORPORATED
_>425 NEW HOLLAND PIKE. LANCASTER. PA 17601

' '

Environ. Resources Management Date Reported 10/10/86
999 West Chester Pike Date Submitted IO/ 2/86
P. 0. Box 357 Discard Date 10/18/86
West Chester, PA 19380 Collected by C

Ametek MW-4 Grab Ground Water Sample P.O. 449-02
Collected on 10/1/86 at (1430) by VFB&DEK Rel.

RESULT LIMIT OF
ANALYSIS AS RECEIVED DETECTION LAB CODE
Purgables Method # 624 attached 052022000

2 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
The ̂ mencan Association tor Lancaster Laboratories, Inc.
Chemical & Bioiogica''lews 0'testing 00767 0.00 022000 Reviewed and Ann»-/wa/l K.r.

SEE REVERSE SIDE FOR EXPLANATION Nelson H. RiSS
OF SYMBOLS AND ABBREVIATIONS Senior Che

Membe- Arrericar Council cf.
Inaeoenoen: Laooratones Inc

Tiff 3 etra k 8



> ANALYSIS REPORT

Lancaster.Labomtones
Environ. Resources Management Date Reported 10/10/86
999 West Chester Pike Date Submitted IO/ 2/86
P. 0. Box 357 Discard Date 10/18/86
West Chester, PA 19380 Collected by C

Ametek MW-4 Grab Ground Water Sample P.O. 449-02
Collected on 10/1/86 at (1430) by VFB&DEK Rel.

RESULT LIMIT OF
Purgables Method t 624 AS RECEIVED DETECTION LAB CODE
Chloromethane N.D. ppb 10. 082700000N
Bromomethane . N.D. ppb 10. 082800000
Vinyl chloride N.D. ppb 10. 082900000
Chloroethane N.D. ppb 10. 083000000
Acrolein N.D. ppb 100. 082400000
Acrylonitrile N.D. ppb 100. 082500000
Methylene chloride N.D. ppb 10. 083100000
Fluorotrichloromethane N.D. ppb 10. 079000000
1,1-Dichloroethene N.D. ppb 10. 083200000
1,1-Dichloroethane N.D. ppb 10. 083300000
trans-1,2-Dichloroethene N.D. ppb 10. 083400000
Chloroform N.D. ppb 10. 083500000
1,2-Dichloroethane . . N.D. ppb 10. 083600000
1,1,1-Trichloroethane N.D. ppb 10. 083700000
Carbon tetrachloride N.D. ppb 10. 083800000
Dichlorobromomethane N.D. ppb 10. 083900000
1,1,2,2-Tetrachloroethane N.D. ppb 10. 084900000
1,2-Dichloropropane N.D. ppb 10. 084000000
trans-1,3-Dichloropropene N.D. ppb 10. 084100000
Trichloroethene N.D. ppb 10. 084200000
Dibromochloromethane N.D. ppb 10. 084600000
1,1,2-Trichloroethane N.D. ppb 10. 084500000
Benzene N.D. ppb 10. 084300000
cis-1,3-Dichloropropene N.D. ppb 10. 084400000
2-Chloroethylvinyl ether N.D. ppb 10. 082600000
Bromoform N.D. ppb 10. 084700000
Tetrachloroethene N.D. ppb . 10. 084800000
Toluene N.D. ppb 10. 085000000
Chlorobenzene N.D. ppb 10. 085100000
Ethylbenzene N.D. ppb 10. 085200000

2 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
Lancaster Laboratories, Inc.

- Association-o- Reviewed and Approved bv:
Laboratory Accreditation F r
Chemical & Bioiogica1 'leids o1 testing

Nelson H. R
SEE REVERSE SIDE FOR EXPLANATION Senior Chem
OF SYMBOLS AND ABBREVIATIONS « p' q fl H Q h Q

Mefr.tief Ai-ne^car Counc'i c
Indeoenaen' Laooratones



> ANALYSIS REPORT

Lancaster. Labomtorief
•-••:.••. - -:. . INCORPORATED : :/
?NEV.f HOLLAND PIKE. LANCASTER PA' 17601

Environ. Resources Management Date Reported ll/ 7/86
999 West Chester Pike Date Submitted IO/ 3/86
P. 0. Box 357 Discard Date 11/15/86
West Chester, PA 19380 Collected by C

Ametek MW-4D Grab Groundwater Sample P.O. 449-02
Collected 10/02/86 (1450) by VFB/DEK Rel.

RESULT LIMIT OF
ANALYSIS AS RECEIVED DETECTION LAB CODE
Purgables Method # 624 attached 052022000

2 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Merr>t>er Amencar Council o'
indeoenae'-: ..aooratories ire

Respectfully Submitted
Lancaster Laboratories, Inc.

00767 0.00 022000 Reviewed and Approved by:
i1 & Bioiogica' 'ieias o' testing -

Nelson H. Riss
SEE REVERSE SIDE FOR EXPLANATION Senior Chemist
OF SYMBOLS AND ABBREVIATIONS flDOr~»nr»rrv

fl n J u U J «3 u



> ANALYSIS REPORT

Lancaster.Laboratories
- .-*•-'. • IINCORPORATED ... ..
2̂425NEW HOLLAND PIKE, LANCASTER. PA 17601

^̂ vr-j:.
Environ. Resources Management Date Reported ll/ 7/86
999 West Chester Pike Date Submitted IO/ 3/86
P. 0. Box 357 Discard Date 11/15/86
West Chester, PA 19380 Collected by C

Ametek MW-4D Grab Groundwater Sample P.O. 449-02
Collected 10/02/86 (1450) by VFB/DEK Rel.

RESULT LIMIT OF
Purgables Method # 624 AS RECEIVED DETECTION LAB CODE
Chloromethane N.D. ppb 10. 082700000N
Bromomethane N.D. ppb 10. 082800000N
Vinyl chloride N.D. ppb 10. ' 082900000N
Chloroethane N.D. ppb 10. 083000000N
Acrolein N.D. ppb 100. 082400000N
Acrylonitrile N.D. ppb 100. 082500000N
Methylene chloride N.D. ppb 10. 083100000N
Fluorotrichloromethane N.D. ppb 10. 079000000N
1,1-Dichloroethene N.D. ppb 10. 083200000N
1,1-Dichloroethane N.D. ppb 10. 083300000N
trans-1,2-Dichloroethene N.D. ppb 10. 083400000N
Chloroform N.D. ppb 10. 083500000N
1,2-Dichloroethane N.D. ppb 10. 083600000N
M,l-Trichloroethane N.D. ppb 10. 083700000N
.arbon tetrachloride N.D. ppb 10. 083800000N
Dichlorobromomethane. N.D. ppb 10. 083900000N
1,1,2,2-Tetrachloroethane N.D. ppb 10. 084900000N
1,2-Dichloropropane N.D. ppb 10. 084000000N
trans-1,3-Dichloropropene N.D. ppb 10. 084100000N
Trichloroethene N.D. ppb 10. 084200000N
Dibromochloromethane N.D. ppb 10. 084600000N
1,1,2-Trichloroethane N.D. ppb 10. 084500000N
Benzene N.D. ppb 10. 084300000N
cis-1,3-Dichloropropene N.D. ppb 10. 084400000N
2-Chloroethylvinyl ether N.D. ppb 10. 082600000N
Bromoform ' N.D. ppb 10. 084700000N
Tetrachloroethene N.D. ppb 10. 084800000N
Toluene N.D. ppb 10. 085000000N
Chlorobenzene N.D. ppb 10. 085100000N
Ethylbenzene N.D. ppb 10. 085200000N

2 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
Lancaster Laboratories, Inc.
Reviewed and Approved hv-

Nelson H.
SEE REVERSE SIDE FOR EXPLANATION Senior Ch>

w MeTt>ef A~e.,can Councn o' "̂ Ẑ AR30095



f ANALYSIS REPORT

Lancaster.Laboratories
:_•.'. T*."'. •- r'> • INCORPORATED .' v... ., •
IS-K̂ aair HOLLAND PIKE, LANCASTER"PA 17601 -

Environ. Resources Management Date Reported 10/10/86
999 West Chester Pike Date Submitted IO/ 2/86
P. 0. Box 357 Discard Date 10/18/86
West Chester, PA 19380 Collected by C

Ametek MW-5 Grab Ground Water Sample P.O. 449-02
Collected on 10/1/86 at (1355) by VFB&DEK Rel.

RESULT LIMIT OF
ANALYSIS AS RECEIVED DETECTION LAB CODE
Purgables Method f 624 attached 052022000

2 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfullv
The America^-Assoc.anor-*or _ - - Lancaster
Cnemicai & Bioiogica,'.eios o1-estmg 00767 0.00 022000 Reviewed S

SEE REVERSE SIDE FOR EXPLANATION Nelson H. Risser B.A
OF SYMBOLS AND ABBREVIATIONS Senior

Member A.T>er.car Counci! of
indeDSnci6i~* L.aDOra!ones me



> ANALYSIS REPORT

Lancaster. Laboratories
?' v . . • INCORPORATED' T.,,. . ' , .

JitsiEW HOLLAND PfKE. LANCAStER. PA 17&&
-. rv- -.;*;.'

Environ. Resources Management Date Reported 10/10/86
999 West Chester Pike Date Submitted IO/ 2/86
P. 0. Box 357 Discard Date 10/18/86
West Chester, PA 19380 Collected by C

Ametek MW-5 Grab Ground Water Sample P.O. 449-02
Collected on 10/1/86 at (1355) by VFB&DEK Rel.

RESULT LIMIT OF
Purgables Method # 624 AS RECEIVED DETECTION LAB CODE
Chloromethane N.D. ppb 10. 082700000N
Bromomethane N.D. ppb 10. 082800000
Vinyl chloride N.D. ppb 10. 082900000
Chloroethane N.D. ppb 10. 083000000
Acrolein N.D. ppb 100. 082400000
Acrylonitrile N.D. ppb 100. 082500000
Methylene chloride 40. ppb 10. 083100000
Fluorotrichloromethane N.D. ppb 10. 079000000
1,1-Dichloroethene N.D. ppb 10. 083200000
1,1-Dichloroethane N.D. ppb 10. 083300000
trans-1,2-Dichloroethene 20. ppb 10. 083400000
Chloroform - . . N.D. ppb 10. 083500000
'^-Dichloroethane N.D. ppb 10. 083600000
1,1,1-Trichloroethane N.D. ppb 10. 083700000
Carbon tetrachloride N.D. ppb .-. 10. 083800000
Dichlorobromomethane N.D. ppb 10. 083900000
1,1,2,2-Tetrachloroethane N.D. ppb 10. 084900000
1,2-Dichloropropane ' N.D. ppb 10. 084000000
trans-1,3-Dichloropropene N.D. ppb 10. 084100000
Trichloroethene 50. ppb 10. 084200000
Dibromochloromethane N.D. ppb 10. 084600000
1,1,2-Trichloroethane N.D. ppb 10. 084500000
Benzene N.D. ppb 10. 084300000
cis-1,3-Dichloropropene N.D. ppb 10. 084400000
2-Chloroethylvinyl ether N.D. ppb ' 10. 082600000
Bromoform N.D. ppb 10. 084700000
Tetrachloroethene 20. ppb 10. 084800000
Toluene N.D. ppb 10. 085000000
Chlorobenzene N.D. ppb 10. 085100000
Ethylbenzene • N.D. ppb 10. 085200000

2 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
"°f _ - - Lancaster Laboratories, Inc.

kdUU'a.'vir f ".iri.-.̂ +ti.a HJI _ - -

enemies'_ Bioiog'ca''leos creKrg RSVieUed and

SEE REVERSE SIDE FOR EXPLANATION Nelson H R
OF SYMBOLS AND ABBREVIATIONS Senior ̂

e'-ae1-1 _aDoraror:es ire



ANALYSIS REPORT

Lancaster Laboratories
-&.#*' ' •»• . • • - . -•- NCORPORATED . ._ .
JEsfeWZS NEW HOLLAND PIKE. LANCASTER. PA 176G1

Environ. Resources Management Date Reported 10/10/86
999 West Chester Pike Date Submitted IO/ 2/86
P. 0. Box 357 Discard Date 10/18/86
West Chester, PA 19380 Collected by C

Ametek MW-6 Grab Ground Water Sample P.O. 449-02
Collected on 10/1/86 at (1410) by VFB&DEK Rel.

RESULT LIMIT OF
ANALYSIS AS RECEIVED DETECTION LAB CODE
Purgables Method # 624 attached 052022000

2 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
Lancaster Laboratories, Inc.

00767 0.00 022000 Revieved and Approved by:

SEE REVERSE SIDE FOR EXPLANATION Nelson H. Riss
OF SYMBOLS AND ABBREVIATIONS Senior Ĉ lR00 d95 k

Memoer American Councn o'
inaeoe^ae— ..aDoratones me



^ ANALYSIS REPORT

Lancaster.Laboratories

Environ. Resources Management Date Reported 10/10/86
999 West Chester Pike Date Submitted IO/ 2/86
P. 0. Box 357 Discard Date 10/18/86
West Chester, PA 19380 Collected by C

Ametek MW-6 Grab Ground Water Sample P.O. 449-02
Collected on 10/1/86 at (1410) by VFB&DEK Rel.

RESULT LIMIT OF
Purgables Method # 624 AS RECEIVED DETECTION LAB CODE
Chloromethane N.D. ppb 10. 082700000N
Bromomethane N.D. ppb 10. 082800000
Vinyl chloride N.D. ppb 10. 082900000
Chloroethane N.D. ppb 10. 083000000
Acrolein N.D. ppb 100. 082400000
Acrylonitrile N.D. ppb 100. 082500000
Methylene chloride N.D. ppb 10. 083100000
Fluorotrichloromethane 100. ppb 10. 079000000
1,1-Dichloroethene 10. ppb 10. 083200000
1,1-Dichloroethane N.D. ppb 10. 083300000
trans-1,2-Dichloroethene 10. ppb 10. 083400000
Chloroform . . . N.D. ppb . 10. 083500000
1,2-Dichloroethane N.D. ppb 10. . 083600000
i,1,1-Trichloroethane 1,300. ppb 10. 083700000
Carbon tetrachloride • N.D. ppb 10. 083800000
Dichlorobromomethane N.D. ppb 10. 083900000
1,1,2,2-Tetrachloroethane N.D. ppb 10. 084900000
1,2-Dichloropropane N.D. ppb 10. 084000000
trans-1,3-Dichloropropene N.D. ppb 10. 084100000
Trichloroethene 410. ppb 10. 084200000
Dibromochloromethane N.D. ppb 10. • 084600000
1,1,2-Trichloroethane N.D. ppb 10. 084500000
Benzene N.D. ppb 10. 084300000
cis-1,3-Dichloropropene N.D. ppb 10. 084400000
2-Chloroethylvinyl ether N.D. ppb 10. 082600000
Bromoform N.D. ppb . 10. 084700000
Tetrachloroethene N.D. ppb 10. 084800000
Toluene N.D. ppb 10. 085000000
Chlorobenzene N.D. ppb 10. 085100000
Ethylbenzene - • N.D. ppb 10. 085200000

2 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
Lancaster Lay . . .

,ca' & 3ioiog,ca 'leios c- -es: r-g Reviewed and
ne American Assoc^on 'o- Lancaster Laboratories, Inc.

'ry Accreaitat.o- . . '
*"'

SEE REVERSE SIDE FOR EXPLANATION Nelson H I
OF SYMBOLS AND ABBREVIATIONS Senior ̂

Merr.Der Afencar Council o* '
moeDenaer" Laccra.or.es me n n n C c:



> ANALYSIS REPORT

Lancaster.Laboratories

Environ. Resources Management Date Reported 10/10/86
999 West Chester Pike Date Submitted IO/ 2/86
P. 0. Box 357 Discard Date 10/18/86
West Chester, PA 19380 Collected by C

Ametek MW-7 Grab Ground Water Sample P.O. 449-02
Collected on 10/1/86 at (1415) by VFB&DEK Rel.

RESULT LIMIT OF
ANALYSIS AS RECEIVED DETECTION LAB CODE
Purgables Method # 624 attached 052022000

2 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
Lancaster Laboratories, Inc.

ale™'aaoiog'ca^dso'tes^g 00767 0.00 022000 Reviewed and Approved hvgypym
•̂̂ "ISV̂ aBC-r, SEE REVERSE SIDE FOR EXPLANATION Nelson H. Ri

OF SYMBOLS AND ABBREVIATIONS Senior chemi

• Memoer Ame'tca" Council o'
lnaeDe"Oen' ..aooratones me



ANALYSIS REPORT

Lancaster.Laboratories
INCORPORATED; V,t".. •>.... . ' '
ND PMCE. LA-̂ StSrrPA 176.01

Environ. Resources Management Date Reported 10/10/86
999 West Chester Pike Date Submitted IO/ 2/86
P. 0. Box 357 Discard Date 10/18/86
West Chester, PA 19380 Collected by C

Ametek MW-7 Grab Ground Water Sample P.O. 449-02
Collected on 10/1/86 at (1415) by VFB&DEK Rel.

RESULT LIMIT OF
Purgables Method # 624 AS RECEIVED DETECTION LAB CODE
Chloromethane N.D. ppb 10. 082700000N
Bromomethane N.D. ppb 10. 082800000
Vinyl chloride N.D. ppb 10. 082900000
Chloroethane N.D. ppb 10. 083000000
Acrolein N.D. ppb . 100. 082400000
Acrylonitrile N.D. ppb 100. 082500000
Methylene chloride N.D. ppb 10. 083100000
Fluorotrichloromethane 170. ppb 10. 079000000
1,1-Dichloroethene 100. ppb 10. 083200000
1,1-Dichloroethane N.D. ppb 10. 083300000
trans-1,2-Dichloroethene N.D. ppb 10. 083400000
Chloroform . . . . N.D. ppb 10. 083500000
\2-Dichloroethane . N.D. ppb 10. 083600000
.,1,1-Trichloroethane 630. ppb 10. 083700000
Carbon tetrachloride N.D. ppb 10-. 083800000
Dichlorobromomethane N.D. ppb- 10. 083900000
1,1,2,2-Tetrachloroethane N.D. ppb 10. 084900000
1,2-Dichloropropane N.D. ppb 10. 084000000
trans-1,3-Dichloropropene N.D. ppb 10. 084100000
Trichloroethene 400. ppb 10. 084200000
Dibromochloromethane N.D. ppb 10. 084600000
1,1,2-Trichloroethane N.D. ppb 10. 084500000
Benzene N.D. ppb 10. 084300000
cis-1,3-Dichloropropene N.D. ppb 10. 084400000
2-Chloroethylvinyl ether N.D. ppb 10. 082600000
Bromoform N.D. ppb 10. 084700000
Tetrachloroethene 10. ppb 10. 084800000
Toluene N.D. ppb 10. 085000000
Chlorobenzene N.D. ppb 10. 085100000
Ethylbenzene • N.D. ppb 10. 085200000

2 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
Association <of
:creaitation
ioiogica> 'ieias o- testing

**»

Ame..canAssociation•,• Lancaster Laboratories, Inc.
-aDoratory Accreditation . , , ~

a-& Bioiogica"'ieias o-testing ReVieVSQ Slid

America-" Council o'
ae^t ..aDora.ories me

SEE REVERSE SIDE FOR EXPLANATION Nelson H Ris
OF SYMBOLS AND ABBREV.ATIONS Senior Chemist .



> . ' . ' " ANALYSIS REPORT

Lancaster. Laboratories

Environ. Resources Management Date Reported 10/10/86
999 West Chester Pike Date Submitted IO/ 2/86
P. 0. Box 357 Discard Date 10/18/86
West Chester, PA 19380 Collected by C

Ametek MW-8 Grab Ground Water Sample P.O. 449-02
Collected on 10/1/86 at (1425) by VFB&DEK Rel.

RESULT LIMIT OF
ANALYSIS AS RECEIVED DETECTION LAB CODE
Purgables Method # 624 attached 052022000

2 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
n'o-

-abo-atorv Acc'editaton-Assoc.at.on'0- Lancaster Laboratories, Inc.
&Bioiogica:'iecso-testing 00767 0.00 022000 Reviewed and Approved by:

Nelson H. Risse,
OF SYMBOLS AND ABBREV.ATIONS ^K Chemist-

Memoer A^enca^ Council o'
e"' .aooratones me



> ANALYSIS REPORT

Lancaster.Laboratories
„, •_..•-•: NCORPORATED . ... -..
«EWHOtLAND PIKE. LANCASTER. PA-1760T

:•-..', ••̂ '-.•̂ ••;Vi?«l-r:.̂ -̂ ?V̂ '̂""--"̂ '.:.---:. •• . .

Environ. Resources Management Date Reported 10/10/86
999 West Chester Pike Date Submitted IO/ 2/86
P. 0. Box 357 Discard Date 10/18/86
West Chester, PA 19380 Collected by C

Ametek MW-8 Grab Ground Water Sample P.O. 449-02
Collected on 10/1/86 at (1425) by VFB&DEK Rel.

RESULT LIMIT OF
Purgables Method # 624 AS RECEIVED DETECTION LAB CODE
Chloromethane N.D. ppb 10. 082700000N
Bromomethane N.D. ppb 10. 082800000
Vinyl chloride N.D. ppb 10. 082900000
Chloroethane N.D. ppb 10. 083000000
Acrolein N.D. ppb 100. 082400000
Acrylonitrile N.D. ppb 100. 082500000
Methylene chloride N.D. ppb 10. 083100000
Fluorotrichloromethane N.D. ppb 10. 079000000
1,1-Dichloroethene N.D. ppb 10. 083200000
1,1-Dichloroethane N.D. ppb 10. 083300000
trans-1,2-Dichloroethene N.D. ppb 10. 083400000
Chloroform - . . N.D. ppb 10. 083500000
',2-Dichloroethane N.D. ppb 10. 083600000
.,1,1-Trichloroethane N.D. ppb 10. 083700000
Carbon tetrachloride N.D. ppb 10. 083800000
Dichlorobromomethane N.D. ppb 10. 083900000
1,1,2,2-Tetrachloroethane N.D. ppb 10. 084900000
1,2-Dichloropropane N.D. ppb 10. 084000000
trans-1,3-Dichloropropene N.D. ppb . 10. 084100000
Trichloroethene N.D. ppb 10. 084200000
Dibromochloromethane N.D. ppb 10. 084600000
1,1,2-Trichloroethane N.D. ppb 10. 084500000
Benzene N.D. ppb 10. 084300000
cis-1,3-Dichloropropene N.D. ppb 10. 084400000
2-Chloroethylvinyl ether N.D. ppb 10. 082600000
Bromoform N.D. ppb 10. 084700000
Tetrachloroethene N.D. ppb 10. 084800000
Toluene N.D. ppb 10. 085000000
Chlorobenzene N.D. ppb 10. 085100000
Ethylbenzene • N.D. ppb 10. 085200000

2 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
-encan Association-or Lancaster Laboratories, Inc.

LaDOra!O't Accreflitation , . J A -> * —"
Che"-'cai.. Sioiogica:'ieias o'testing • KeVieW€u and Appt"

SEE REVERSE SIDE FOR EXPLANATION Nelson H. Risser
OF SYMBOLS AND ABBREVIATIONS Senior chemist - &ft$ Q 0 9 5 9

•» Me^be1
iraeDe^oei"* -~.\



> ANALYSIS REPORT
p - i

Lancaster.Laboratories
-INCORPORATED : . ' -. ..•;.
ND PIKE. LANCASTER. PA 17601

Environ. Resources Management • Date Reported ll/ 7/86
999 West Chester Pike Date Submitted IO/ 3/86
P. 0. Box 357 Discard Date 11/15/86
West Chester, PA 19380 Collected by C

Ametek MW-8D Grab Groundwater Sample P.O. 449-02
Collected 10/02/86 (1350) by VFB/DEK Rel.

RESULT LIMIT OF
ANALYSIS AS RECEIVED DETECTION LAB CODE
Purgables Method if 624 attached 052022000

2 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

>; Respectfully Submitted
Lancaster Laboratories, Inc.

The Arnica-Asscca-on-or 00767 0.00 022000 Reviewed and Approved by:
-.aoorato'y Acc'ec'ator- - _. . i .
Cdemica1 & 3>c.cg.ca '«-cs c' test.ng Nelson H-Risser BSEE REVERSE SIDE FOR EXPLANATION Senior Chemis t - GC

OP SYMBOL .NOABBB.V,T,OH. AR300960
An~e,'.car COU"C I O1

ce"* .atxxatories ire



ANALYSIS REPORT

Lancaster,Cabomloriec
Environ. Resources Management Date Reported ll/ 7/86
999 West Chester Pike Date Submitted IO/ 3/86
P. 0. Box 357 Discard Date 11/15/86
West Chester, PA 19380 Collected by C

Ametek MW-8D Grab Groundwater Sample P.O. 449-02
Collected 10/02/86 (1350) by VFB/DEK Rel.

RESULT LIMIT OF
Purgables Method # 624 AS RECEIVED DETECTION LAB CODE
Chloromethane N.D. ppb 10. 082700000N
Bromomethane N.D. ppb 10. 082800000N
Vinyl chloride N.D. ppb 10. 082900000N
Chloroethane N.D. ppb 10. 083000000N
Acrolein N.D. ppb 100. 082400000N
Acrylonitrile N.D. ppb 100. 082500000N
Methylene chloride N.D. ppb 10. 083100000N
Fluorotrichloromethane N.D. ppb 10. 079000000N
1,1-Dichloroethene N.D. ppb 10. 083200000N
1,1-Dichloroethane N.D. ppb 10. 083300000N
trans-1,2-Dichloroethene N.D. ppb 10. 083400000N
Chloroform N.D. ppb 10. 083500000N
1,2-Dichloroethane N.D. ppb 10. 083600000N
1,1,1-Trichloroethane ' N.D. ppb 10. 083700000N
Zarbon tetrachloride N.D. ppb 10. 083800000N
Dichlorobromomethane N.D. ppb 10. ._ 083900000N
1,1,2,2-Tetrachloroethane N.D. ppb 10. 084900000N
1,2-Dichloropropane N.D. ppb 10. 084000000N
trans-1,3-Dichloropropene N.D. ppb 10. 084100000N
Trichloroethene N.D. ppb 10. 084200000N
Dibromochloromethane N.D. ppb 10. 084600000N
1,1,2-Trichloroethane N.D. ppb 10. 084500000N
Benzene N.D. ppb 10. 084300000N
cis-1,3-Dichloropropene N.D. ppb 10. 084400000N
2-Chloroethylvinyl ether N.D. ppb 10. 082600000N
Bromoform N.D. ppb 10. 084700000N
Tetrachloroethene N.D. ppb 10. 084800000N
Toluene N.D. ppb " 10. 085000000N
Chlorobenzene N.D. ppb 10. 085100000N
Ethylbenzene N.D. ppb 10. 085200000N

2 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
Lancaster Laboratories, Inc.

The Ame'.ca-Assooat-on'o- Reviewed and Approved by:
.aooratorv Accreai'avo- '

& Bioiog.ca 'ieias c' tes'mg
Nelson H. Risser B.A.

SEE REVERSE SIDE FOR EXPLANATION Senior Chemist- rr*"~

AR 30096



ANALYSIS REPORT

Lancaster.Laboratories
NCORPORATED;.*;;

Environ. Resources Management Date Reported 10/10/86
999 West Chester Pike Date Submitted IO/ 2/86
P. 0. Box 357 Discard Date 10/18/86
West Chester, PA 19380 Collected by C

Ametek MW-9 Grab Ground Water Sample P.O. 449-02
Collected on 10/1/86 at (1440) by VFB&DEK Rel.

RESULT LIMIT OF
ANALYSIS AS RECEIVED DETECTION LAB CODE
Purgables Method f 624 attached 052022000

2 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
Lancaster Laboratories, Inc.

me Andean Assooa-o-'or 00767 0.00 022000 Reviewed and Approved by:LaDoratO'v Acc'eai-ation - cc J
Cnem.ca & Bioiogica' 'lelas 0' testing

Nelson H. Risse; •
SEE REVERSE SIDE FOR EXPLANATION Senior Chemist-
OF SYMBOLS AND ABBREVIATIONS

Member America- Council o'
. Lacoratones inc Hr\vjUU./U-—



> ANALYSIS REPORT

Lane 'aster. Laboratories
'•-..-'...••:. |INCORPORATED; -• •-•.:":•'•
MEW H0LLAND PIKE, LANCAST6R; P

Environ. Resources Management Date Reported 10/10/86
999 West Chester Pike Date Submitted IO/ 2/86
P. 0. Box 357 Discard Date 10/18/86
West Chester, PA 19380 Collected by C

Ametek MW-9 Grab Ground Water Sample P.O. 449-02
Collected on 10/1/86 at (1440) by VFB&DEK Rel.

RESULT LIMIT OF
Purgables Method # 624 AS RECEIVED DETECTION LAB CODE
Chloromethane N.D. ppb 10. 082700000N
Bromomethane N.D. ppb 10. 082800000
Vinyl chloride N.D. ppb 10. 082900000
Chloroethane N.D. ppb 10. 083000000
Acrolein N.D. ppb 100. 082400000
Acrylonitrile N.D. ppb 100. 082500000
Methylene chloride N.D. ppb 10. 083100000
Fluorotrichloromethane N.D. ppb 10. 079000000
1,1-Dichloroethene N.D. ppb 10. 083200000
1,1-Dichloroethane N.D. ppb 10. 083300000
trans-1,2-Dichloroethene N.D. ppb 10. 083400000
Chloroform N.D. ppb 10. 083500000
1,2-Dichloroethane . . N.D. ppb 10. 083600000
1,1,1-Trichloroethane N.D. ppb 10. 083700000
Jarbon tetrachloride N.D. ppb 10. 083800000
Dichlorobromomethane N.D. ppb -(10. 083900000
1,1,2,2-Tetrachloroethane N.D. ppb 10. 084900000
1,2-Dichloropropane N.D. ppb 10. 084000000
trans-1,3-Dichloropropene N.D. ppb 10. 084100000
Trichloroethene N.D. ppb 10. 084200000

Dibromochloromethane N.D. ppb 10. 084600000
1,1,2-Trichloroethane N.D. ppb 10. 084500000
Benzene N.D. ppb 10. 084300000
cis-1,3-Dichloropropene N.D. ppb 10. 084400000
2-Chloroethylvinyl ether N.D. ppb 10. 082600000
Bromoform N.D. ppb 10. 084700000
Tetrachloroethene N.D. ppb 10. 084800000
Toluene N.D. ppb 10. 085000000
Chlorobenzene N.D. ppb 10. 085100000
Ethylbenzene • N.D. ppb 10. 085200000

2 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
~'°' Lancaster Labor?<•-.*•-.<><!. Inc.-aooratory Acc'edita"on - . j ,

e-,cai & B-oiogiea. '.eras o- testing Reviewed and Api
_______ — — - • '

SEE REVERSE SIDE FOR EXPLANATION Nelson H. Rissei u.n.
OF SYMBOLS AND ABBREVIATIONS Senior chemis



> ANALYSIS REPORT

•; Lancaster, Laboratories
176Q1 ~

Environ. Resources Management Date Reported ll/ 7/86
999 West Chester Pike Date Submitted IO/ 3/86
P. 0. Box 357 Discard Date 11/15/86
West Chester, PA 19380 Collected by C

Ametek MW-9D Grab Groundwater Sample P.O. 449-02
Collected 10/02/86 (1620) by VFB/DEK Rel.

RESULT LIMIT OF
ANALYSIS AS RECEIVED DETECTION LAB CODE
Cyanide N.D. mg/1 0.005 023703000
Antimony N.D. mg/1 0.004 024401200
Arsenic N.D. mg/1 0.004 024502200
Beryllium N.D. mg/1 0.005 024701200
Cadmium N.D. mg/1 0.005 024901200
Chromium • N.D. mg/1 0.05 025101200
Copper N.D. mg/1 0.03 025301200
Lead N.D. mg/1 0.05 025501200
Mercury N.D. mg/1 0.001 025902200
Nickel N.D. mg/1 0.05 026101200
Selenium N.D. mg/1 0.004 026402200
Silver N.D. mg/1 0.01 026601200
Zinc - . . 0.08 mg/1 0.01 027201200
Gallium N.D. mg/1 0.1 042201200
henols N.D. mg/1 0.004 043402800
Purgables Method # 624 • attached 052022000
Acid Extractables attached 055214000
Base Neutrals attached 055326000
Base Neutrals (cont) attached 055400000
Dioxin Screen (2,3,7,8-TCDD) Not detected 900104000

2 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

. Respectfully Submitted
Lancaster Laboratories, Inc.

meAmencanAssocia-ior-o- 00767 0.00 090400 Reviewed and Approved by:
Laoo'aio'v Accreoita-'on . - " - _ - - - - -
Cnemica< 6. Bioiog-ca- 'le'os o1 testing

Nelson H. Risser E
SEE REVERSE SIDE FOR EXPLANATION Senior Chemist-
OF SYMBOLS AND ABBREVIATIONS

Indeoe'-oe'- ..aDo-atones me



^ ANALYSIS REPORT

Lancaster.Laboratories \
.-.,* . . INCORPORATED
-•1̂ 2425 NEW HOLLAND PIKE. LANCASTER, PA 17601

Environ. Resources Management Date Reported ll/ 7/86
999 West Chester Pike Date Submitted IO/ 3/86
P. 0. Box 357 Discard Date 11/15/86
West Chester, PA 19380 Collected by C

Ametek MW-9D Grab Groundwater Sample P.O. 449-02
Collected 10/02/86 (1620) by VFB/DEK Rel.

RESULT LIMIT OF
Purgables Method # 624 AS RECEIVED DETECTION LAB CODE
Chloromethane N.D. ppb 10. 082700000N
Bromomethane N.D. ppb 10. 082800000N
Vinyl chloride N.D. ppb 10. 082900000N
Chloroethane N.D. ppb 10. 083000000N
Acrolein N.D. ppb 100. 082400000N
Acrylonitrile N.D. ppb 100. 082500000N
Methylene chloride N.D. ppb 10. 083100000N
Fluorotrichloromethane N.D. ppb 10. 079000000N
1,1-Dichloroethene N.D. ppb 10. 083200000N
1,1-Dichloroethane N.D. ppb 10. 083300000N
trans-1,2-Dichloroethene N.D. ppb 10. 083400000N
Chloroform - N.D. ppb 10. 083500000N
1,2-Dichloroethane N.D. ppb 10. 083600000N
1,1,1-Trichloroethane ' - N.D. ppb 10. 083700000N
arbon tetrachloride N.D. ppb 10. 083800000N

Jichlorobromomethane N.D. ppb 10. 083900000N
1,1,2,2-Tetrachloroethane N.D. ppb 10. 084900000N
1,2-Dichloropropane N.D. ppb 10. 084000000N
trans-1,3-Dichloropropene N.D. ppb 10. 084100000N
Trichloroethene N.D. ppb 10. 084200000N
Dibromochloromethane N.D. ppb 10. 084600000N
1,1,2-Trichloroethane N.D. ppb 10. 084500000N
Benzene N.D. ppb 10. 084300000N
cis-1,3-Dichloropropene N.D. ppb 10. 084400000N
2-Chloroethylvinyl ether N.D. ppb 10. 082600000N
Bromoform ' N.D. ppb 10. 084700000N
Tetrachloroethene N.D. ppb 10. 084800000N
Toluene N.D. ppb 10. 085000000N
Chlorobenzene N.D. ppb 10. 085100000N
Ethylbenzene N.D. ppb 10. 085200000N

2 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
Lancaster Laboratories, Inc.

Tn,eAmer,canAssooaton-Or.- -.- - V- - Reviewed and Approved by:
Lacoratory Accreo.ta-ion •.- ..
Cnemicai & Bioiogica1 ''eias o' -es'.ng

Nelson H. Risser "
SEE REVERSE SIDE FOR EXPLANATION Senior Chemist- i.
OF SYMBOLS AND ABBREVIATIONS

Membe' America"" Council o' AR300965



ANALYSIS REPORT

Lancaster Laboratories
INCORPORATED- - , - . , ;. ••...
ND PmE. LAf«*CAST_EB. PA 17601

Environ. Resources Management Date Reported ll/ 7/86
999 West Chester Pike Date Submitted IO/ 3/86
P. 0. Box 357 Discard Date 11/15/86
West Chester, PA 19380 Collected by C

Ametek MW-9D Grab Groundwater Sample P.O. 449-02
Collected 10/02/86 (1620) by VFB/DEK Rel.

RESULT LIMIT OF
Acid Extractables AS RECEIVED DETECTION LAB CODE
2-chlorophenol N.D. ppb 10. 064600000N
phenol N.D. ppb 10. 065500000N
2-nitrophenol N.D. ppb 10. 065100000N
2,4-dimethylphenol N.D. ppb 10. 064800000N
2,4-dichlorophenol N.D. ppb 10. 064700000N
4-chloro-3-methylphenol N.D. ppb 10. 0653.00000N
2,4,6-trichlorophenol N.D. ppb 10. 065600000N
2,4-dinitrophenol N.D. ppb 30. 065000000N
4-nitrophenol N.D. ppb 30. 065200000N
2-methyl-4,6-dinitrophenol N.D. ppb • 30. 064900000N
pentachlorophenol N.D. ppb 30. 065400000N

2 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
Lancaster Laboratories, Inc.

T-eAr-e-ca"ASSCCa-on-o' - —- - Reviewed and Approved by:
_.aoorator, Acc'ec-a-ion
C-e-'ca1 & 3'0'og.f.a 'ieias o' 'estmg
•ŷ JWl̂ '̂ !̂  Robert Walker, B.i
--—IŜ aaSK-.. SEE REVERSE SIDE FOR EXPLANATION Chemist II, GC/HS

.WVIlAAl.- OF SYMBOLS AND ABBREVIATIONS

-e"car Courc" o' ""
" _acora:cnes



> , ANALYSIS REPORT

Lancaster.Laboratories
Environ. Resources Management Date Reported ll/ 7/86
999 West Chester Pike Date Submitted IO/ 3/86
P. 0. Box 357 Discard Date 11/15/86
West Chester, PA 19380 Collected by C

Ametek MW-9D Grab Groundwater Sample P.O. 449-02
Collected 10/02/86 (1620) by VFB/DEK Rel.

RESULT LIMIT OF
Base Neutrals AS RECEIVED DETECTION LAB CODE
N-nitrosodimethylamine N.D. ppb 10. 069700000N
bis (2-chloroethyl) ether N.D. ppb 10. 066700000N
1,3-dichlorobenzene N.D. ppb 10. 067700000N
1,4-dichlorobenzene N.D. ppb 10. 067800000N
1,2-dichlorobenzene N.D. ppb 10. 067600000N
bis (2-chloroisopropyl) ether N.D. ppb 10. 066800000N
hexachloroethane N.D. ppb 10. 069200000N
N-nitrosodi-n-propylamine N.D. ppb 10. 069800000N
nitrobenzene N.D. ppb 10. 069600000N
isophorone N.D. ppb 10. 069400000N
bis (2-chloroethoxy) methane N.D. ppb 10. 066600000N
1,2,4-trichlorobenzene N.D. ppb 10. 070200000N
naphthalene . . . N.D. ppb 10. 069500000N
'texachlorobutadiene N.D. ppb 10. 069000000N
lexachlorocyclopentadiene N.D. ppb 10. 069100000N
2-chloronaphthalene N.D. -, ppb 10. 067200000N
acenaphthylene N.D. ppb 10. 065800000N
dimethyl phthalate N.D. ppb 10. 068100000N
2,6-dinitrotoluene N.D. ppb 10. 068400000N
acenaphthene N.D. ppb 10. 065700000N
2,4-dinitrotoluene N.D. ppb 10. 068300000N
fluorene N.D. ppb 10. 068800000N
4-chlorophenyl phenyl ether N.D. ppb 10. 067300000N
diethyl phthalate N.D. ppb 10. 068000000N
1,2-diphenylhydrazine N.D. ppb 10. 068600000N
N-nitrosodiphenylamine N.D. ppb 10. 069900000N
4-bromophenyl phenyl ether N.D. ppb . 10. 067000000N
hexachlorobenzene N.D. ppb 10. 068900000N
phenanthrene N.D. ppb 10. 070000000N

2 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
Lancaster Laboratories, Inc.

rue Amer.ca-Assoc.a->or-o< . Reviewed and Approved by:
..aoorato' > Accredita-ior
Cherica- -> B'Oiogica ''.BIOS 3' -es'mg

Robert Walker, B.A.
SEE REVERSE SIDE FOR EXPLANATION Chemist II, GC/M
OF SYMBOLS AND ABBREVIATIONS flR30Q967

ii o'
er. ..aDO'a.or.es 'rc



> ANALYSIS REPORT

Lancaster.Labomtories
.-:.-.,;-: -- INCORPORATED -- <. . . . - - . . ..-

,NEV¥ HOLLAND PIKE. LANCASTl~FLf»A 17601
•.'-v̂ #̂'̂";5%..li.£̂^ '• /• ':-%-<..

Environ. Resources Management Date Reported ll/ 7/86
999 West Chester Pike Date Submitted IO/ 3/86
P. 0. Box 357 Discard Date 11/15/86
West Chester, PA 19380 Collected by C

Ametek MW-9D Grab Groundwater Sample P.O. 449-02
Collected 10/02/86 (1620) by VFB/DEK Rel.

RESULT LIMIT OF
Base Neutrals (cont) AS RECEIVED DETECTION LAB CODE
anthracene N.D. ppb 10. 065900000N
di-n-butyl phthalate N.D. ppb 10. 068200000N
fluoranthene N.D. ppb 10. 068700000N
pyrene N.D. ppb 10. 070100000N
benzidine N.D. ppb 30. 066000000N
butyl benzyl phthalate N.D. ppb 10. 067100000N
benzo (a) anthracene N.D. ppb 10. 066100000N
chrysene N.D. ppb 10. 067400000N
3,3'-dichlorobenzidine N.D. ppb 30. 067900000N
bis (2-ethylhexyl) phthalate 40. ppb 10. 066900000N
di-n-octyl phthalate N.D. ppb 10. 068500000N
benzo (b) fluoranthene N.D. ppb 10. 066300000N
benzo (K) fluoranthene . . N.D. ppb 10. 066500000N
benzo (a) pyrene N.D. ppb 10. 066200000N
indeno (1,2,3-cd) pyrene N.D. ppb 10. 069300000N
dibenzo (a,h) anthracene^ N.D. ppb 10. 067500000N
benzo (ghi) perylene N.D. ppb 10. 066400000N

2 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
Lancaster Laboratories, Inc.
Reviewed and Approved hv

Robert Walker, E
SEE REVERSE SIDE FOR EXPLANATION Chemist II, GC/M
OF SYMBOLS AND ABBREVIATIONS a n n e\ rm r n

AR30Q9S8
e"? Laboratories 'nc



> ANALYSIS REPORT

Lancaster.Laboratories
?.'*... .•-,' INCORPORATED • • •
S<8& NEW HOLLAND PIKE. LANCASTER. PA 17601

Environ. Resources Management Date Reported ll/ 7/86
999 West Chester Pike Date Submitted IO/ 3/86
P. 0. Box 357 Discard Date 11/15/86
West Chester, PA 19380 Collected by C

Ametek Well 1 Grab Groundwater Sample P.O. 449-02
Collected 10/02/86 (1710) by VFB/DEK Rel.

RESULT LIMIT OF
ANALYSIS AS RECEIVED DETECTION LAB CODE
Purgables Method # 624 attached 052022000

2 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

..aoo'ato-, Acc-ea.ta-ion
''6-5 0' 'C

Respectfully Submitted
Lancaster Laboratories, Inc.

00767 0.00 022000 Reviewed and Approved by:

Nelson H. Risse
SEE REVERSE SIDE FOR EXPLANATION Senior Chemist-
OF SYMBOLS AND ABBREVIATIONS fiRQf.nQCQ

Inaeoer-oe"- L



^ ANALYSIS REPORT

Lancaster.Laboratories
• . - . - . • r ' _ ^ ^ ^ . A ! £ ^ . • >

Environ. Resources Management Date Reported ll/ 7/86
999 West Chester Pike Date Submitted IO/ 3/86
P. 0. Box 357 Discard Date 11/15/86
West Chester, PA 19380 . Collected by C

Ametek Well 1 Grab Groundwater Sample P.O. 449-02
Collected 10/02/86 (1710) by VFB/DEK Rel.

RESULT LIMIT OF
Purgables Method # 624 AS RECEIVED DETECTION LAB CODE
Chloromethane N.D. ppb 10. 082700000N
Bromomethane N.D. ppb 10. 082800000N
Vinyl chloride N.D. ppb 10. 082900000N
Chloroethane N.D. ppb 10. 083000000N
Acrolein N.D. ppb 100. 082400000N
Acrylonitrile N.D. ppb 100. 082500000N
Methylene chloride N.D. ppb 10. 083100000N
Fluorotrichloromethane 400. ppb 10. 079000000N
1,1-Dichloroethene 200. ppb 10. 083200000N
1,1-Dichloroethane 40. ppb , 10. 083300000N
trans-1,2-Dichloroethene N.D. ppb 10. 083400000N
Chloroform N.D. ppb 10. 083500000N
1,2-Dichloroethane N.D. ppb 10. 083600000N
1,1,1-Trichloroethane ' " 1,400. ppb 10. 083700000N
Carbon tetrachloride N.D. ppb 10. 083800000N
Dichlorobromomethane N.D. ppb 10. 083900000N
1,1,2,2-Tetrachloroethane N.D. ppb 10. 084900000N
1,2-Dichloropropane N.D. ppb 10. 084000000N
trans-1,3-Dichloropropene N.D. ppb 10. 084100000N
Trichloroethene 580. ppb 10. 084200000N
Dibromochloromethane N.D. ppb 10. 084600000N
1,1,2-Trichloroethane N.D. ppb 10. 084500000N
Benzene N.D. ppb 10. 084300000N
cis-1,3-Dichloropropene N.D. ppb 10. 084400000N
2-Chloroethylvinyl ether N.D. ppb 10. 082600000N
Bromoform N.D. ppb 10. 084700000N
Tetrachloroethene 30. ppb 10. 084800000N
Toluene N.D. ppb 10. 085000000N
Chlorobenzene N.D. ppb 10. 085100000N
Ethylbenzene N.D. ppb 10. 085200000N

2 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
Lancaster Laboratories, Inc.

ar Assoc.a-.or--o- Reviewed and Approved by:
_.at-ora:or> Accreditation '
CherniCS1. & BiOtOg!C3 'iB'OS O* '.SSt'ng

Nelson H. Risser 1
SEE REVERSE SIDE FOR EXPLANATION Senior Chemist- GC
OF SYMBOLS AND ABBREVIATIONS

M&rroer Americ
Inaeoeraer: Labo'atones



ANALYSIS REPORT

Lancaster.Laboratories
'..-V. . , .INCORPORATED
2425 NEW HOLLAND PIKE. LANCASTER PA 17601

Environ. Resources Management Date Reported ll/ 7/86
999 West Chester Pike Date Submitted IO/ 3/86
P. 0. Box 357 Discard Date 11/15/86
West Chester, PA 19380 Collected by C

Ametek Well 2 Grab Groundwater Sample P.O. 449-02
Collected 10/02/86 (1730) by VFB/DEK Rel.

RESULT LIMIT OF
ANALYSIS AS RECEIVED DETECTION LAB CODE
Purgables Method # 624 attached 052022000

2 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
Lancaster Laboratories, Inc.

Tne Amer,can Association-o- 00767 0.00 022000 Reviewed and Approved by:
•.abora'ory Accredi.a'ior

i & Bioiogica- '«eias o1 'est̂ g
Nelson H. Risser B. A. __.,.-. ~ r\

SEE REVERSE SIDE FOR EXPLANATION Senior Chemist
OF SYMBOLS AND ABBREVIATIONS

Memoer America.- Cou"Cii o1
inceoenoe"' Laoc-atories me



> ANALYSIS REPORT

Lancaster. Laboratories \
' .c;̂ --: ' • • INCORPORATED,̂ . ..-- V; .' '•• >-.• .•••-" .
;Mt.=«fHHOLLAND P.KE, tANCPStEB.PA 1760T

Environ. Resources Management Date Reported ll/ 7/86
999 West Chester Pike Date Submitted IO/ 3/86
P. 0. Box 357 Discard Date 11/15/86
West Chester, PA 19380 Collected by C

Ametek Well 2 Grab Groundwater Sample P.O. 449-02
Collected 10/02/86 (1730) by VFB/DEK Rel.

RESULT LIMIT OF
Purgables Method f 624 AS RECEIVED DETECTION LAB CODE
Chloromethane N.D. ppb 10. 082700000N
Bromomethane N.D. ppb 10. 082800000N
Vinyl chloride N.D. ppb 10. 082900000N
Chloroethane N.D. ppb 10. 083000000N
Acrolein N.D. ppb 100. 082400000N
Acrylonitrile N.D. ppb 100. 082500000N
Methylene chloride N.D. ppb 10. 083100000N
Fluorotrichloromethane 340. ppb 10. 079000000N
1,1-Dichloroethene 230. ppb 10. 083200000N
1,1-Dichloroethane 20. . ppb 10. 083300000N
trans-1,2-Dichloroethene N.D. ppb 10. 083400000N
Chloroform N.D. ppb 10. 083500000N
1,2-Dichloroethane . , N.D. ppb 10. 083600000N
\,1,1-Trichloroethane 1,800. ppb 10. 083700000N
Jarbon tetrachloride N.D. ppb 10. 083800000N
Dichlorobromomethane - N.D. ppb 10. 083900000N
1,1,2,2-Tetrachloroethane N.D. ppb 10. 084900000N
1,2-Dichloropropane N.D. ppb 10. 084000000N
trans-1,3-Dichloropropene N.D. ppb 10. 084100000N
Trichloroethene 600. ppb 10. 084200000N
Dibromochloromethane N.D. ppb 10. 084600000N
1,1,2-Trichloroethane N.D. ppb 10. 084500000N
Benzene N.D. ppb 10. 084300000N
cis-1,3-Dichloropropene N.D. ppb 10. 084400000N
2-Chlorbethylvinyl ether N.D. ppb 10. 082600000N
Bromoform N.D. ppb 10. 084700000N
Tetrachloroethene 30. ppb 10. 084800000N
Toluene - N.D. ppb 10. 085000000N
Chlorobenzene N.D. ppb 10. 085100000N
Ethylbenzene N.D. ppb 10. 085200000N

2 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye
\

Respectfully Submitted
Lancaster Laboratories, Inc.

TneAmer.canASSOCa-0^'o- _. ._ - Reviewed and Approved by:
_.aoora:o'. Acc-ec! :a-c^ _ - _ - _ - - - _
Cnfin-ica13,3iO!og.ca ''&'0s c1 -sstirg

Nelson H. Risser B.A.
SEE REVERSE SIDE FOR EXPLANATION Senior Chemist- GC""
OF SYMBOLS AND ABBREVIATIONS _ __ RR300972

•" -aoc'atones me



r ANALYSIS REPORT

Lancaster.Laboratories
Environ. Resources Management Date Reported 10/10/86
999 West Chester Pike Date Submitted IO/ 2/86
P. 0. Box 357 Discard Date 10/18/86
West Chester, PA 19380 Collected by C

Ametek Trip Blank Grab Tap Water Sample P.O. 449-02
Collected on 10/1/86 at (1300) by VFB&DEK Rel.

RESULT LIMIT OF
ANALYSIS AS RECEIVED DETECTION LAB CODE
Purgables Method # 624 attached 052022000

2 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
Lancaster Laboratories, Inc.

•=f 00767 0.00 022000 Reviewed and Approved by:
Oerrica» & Bio<ogica' 'ieids o* tes'̂ g

•UMK *.££!&> Nelson H. Risser P '
4fm&V SEE REVERSE SIDE FOR EXPLANATION Senior Chemist- G^
<i|L£(iUl: OF SYMBOI-S AND ABBREVIATIONS-̂ jgjafc _ RR^nnQ7^

Merroe' American Council c' ̂̂ Ŝ Ŝ  _ Hl»OUU.7/*J
inceDence"t ..aooratones me ~ _ : - - - - ~~ - —



> ANALYSIS REPORT

Lancaster,Laboratories
JNCORPORATED .

Environ. Resources Management Date Reported 10/10/86
999 West Chester Pike Date Submitted IO/ 2/86
P. 0. Box 357 Discard Date 10/18/86
West Chester, PA 19380 Collected by C

Ametek Trip Blank Grab Tap Water Sample P.O. 449-02
Collected on 10/1/86 at (1300) by VFB&DEK Rel.

RESULT LIMIT OF
Purgables Method t 624 AS RECEIVED DETECTION LAB CODE
Chloromethane N.D. ppb 10. 082700000N
Bromomethane N.D. ppb 10. 082800000N
Vinyl chloride N.D. ppb 10. 082900000N
Chloroethane N.D. ppb 10. 083000000N
Acrolein N.D. ppb 100. 082400000N
Acrylonitrile N.D. ppb 100. 082500000N
Methylene chloride N.D. ppb 10. 083100000N
Fluorotrichloromethane N.D. ppb 10. 079000000N
1,1-Dichloroethene N.D. ppb 10. 083200000N
1,1-Dichloroethane N.D. ppb 10. 083300000N
trans-1,2-Dichloroethene N.D. ppb 10. 083400000N
Chloroform N.D. ppb- 10. 083500000N
1,2-Dichloroethane N.D. ppb 10. 083600000N
1,1,1-Trichloroethane ' N.D. ppb 10. 083700000N
arbon tetrachloride N.D. ppb 10. 083800000N

iJichlorobrqmomethane N.D. ppb 10. 083900000N
1,1,2,2-Tetrachloroethane N.D. ppb 10. 084900000N
1,2-Dichloropropane N.D. ppb 10. 084000000N
trans-1,3-Dichloropropene N.D. ppb 10. 084100000N
Trichloroethene N.D. ppb 10. 084200000N
Dibromochloromethane N.D. ppb " 10. 084600000N
1,1,2-Trichloroethane N.D. ppb 10. 084500000N
Benzene N.D. ppb 10. 084300000N
cis-1,3-Dichloropropene N.D. ppb 10. 084400000N
2-Chloroethylvinyl ether N.D. ppb 10. . 082600000N
Bromoform N.D. ppb 10. 084700000N
Tetrachloroethene N.D. ppb 10. 084800000N
Toluene N.D. ppb 10. 085000000N
Chlorobenzene N.D. ppb 10. 085100000N
Ethylbenzene N.D. ppb 10. 085200000N

2 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
Lancaster Laboratories, Inc.

The Amencan Association-or Reviewed and Approved by:
.aoorato-, Accreditation
Cnem.ca, & Bioiogica' ',eias o' testing

Nelson H. R^"- "
SEE REVERSE SIDE FOR EXPLANATION Senior Cheim
OF SYMBOLS AND ABBREVIATIONS

flR30097«4
ê ae"! Laoorarartes
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> , ANALYSIS REPORT

Lancaster, Laboratories
. • . -INCORPORATED' v, .-.

2425 NEW HOLLAND RKE. LANtTASnFER, PAl 17601

Environ. Resources Management Date Reported 10/27/86
999 West Chester Pike Date Submitted 10/16/86
P. 0. Box 357 Discard Date ll/ 4/86
West Chester, PA 19380 Collected by C

Ametek S-l Grab Groundwater Sample P.O. 449-02
Collected on 10/15/86 (0950) by VFB/ACF Rel.

RESULT LIMIT OF
ANALYSIS AS RECEIVED DETECTION LAB CODE
Purgables Method # 624 attached 052022000

2 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
Lancaster Laboratories, Inc.

^AmencanAssociate-o- 00767 0.00 022000 Reviewed and Approved by:
Laooraiory Acc'efl'tation
Chemical & Bioiogica' 'ieWs o' testing , _ _ .Nelson fl. Risser B.A.

SEE REVERSE SIDE FOR EXPLANATION Senior Chemist - ̂
OF SYMBOLS AND ABBREVIATIONS

Member Arrencar Council of "Ŝ l̂
incJeoenaer: Laboratones me

AR300976



> ANALYSIS REPORT

Lancaster. Laboratories
;4'«.._.-,.. .,.. . -...INCORPORATED ... ,. .-, ;... •

jjS&S&Zi&N HOLLAND.PIKE. LANCASTER, PA 176OT

Environ. Resources Management Date Reported 10/27/86
999 West Chester Pike Date Submitted 10/16/86
P. 0. Box 357 Discard Date ll/ 4/86
West Chester, PA 19380 Collected by C

Ametek S-l Grab Groundwater Sample P.O. 449-02
Collected on 10/15/86 (0950) by VFB/ACF Rel.

RESULT LIMIT OF
Purgables Method # 624 AS RECEIVED DETECTION LAB CODE
Chloromethane N.D. ppb 10. 082700000N
Bromomethane N.D. ppb 10. 082800000N
Vinyl chloride N.D. ppb 10. 082900000N
Chloroethane N.D. ppb 10. 083000000N
Acrolein N.D. ppb 100. 082400000N
Acrylonitrile N.D. ppb 100. 082500000N
Methylene chloride N.D. ppb 10. 083100000N
Fluorotrichloromethane N.D. ppb 10. 079000000N
1,1-Dichloroethene 20. ppb 10. 083200000N
1,1-Dichloroethane N.D. ppfa 10. 083300000N
trans-1,2-Dichloroethene N.D. ppb 10. 083400000N
Chloroform N.D. ppb 10. 083500000N
1,2-Dichloroethane N.D. ppb 10. 083600000N
1,1,1-Trichloroethane " 200. ppb 10. 083700000N
,arbon tetrachloride N.D. ppb 10. 083800000N
Dichlorobromomethane N.D. ppb 10. 083900000N
1,'1,2,2-Tetrachloroethane N.D. ppb 10. 084900000N
1,2-Dichloropropane N.D. ppb 10. 084000000N
trans-1,3-Dichloropropene N.D. ppb 10. 084100000N
Trichloroethene 20. ppb 10. 084200000N
Dibromochloromethane N.D. ppb 10. 084600000N
1,1,2-Trichloroethane N.D. ppb 10. 084500000N
Benzene N.D. ppb 10. 084300000N
cis-1,3-Dichloropropene N.D. ppb 10. 084400000N
2-Chloroethylvinyl ether N.D. ppb 10. 082600000N
Bromoform N.D. ppb • 10. 084700000N
Tetrachloroethene N.D. ppb 10. 084800000N
Toluene N.D. ppb 10. 085000000N
Chlorobenzene N.D. ppb 10. 085100000N
Ethylbenzene N.D. ppb 10. 085200000N

2 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
Lancaster Laboratories, Inc.

The Ame'_a-ASSOC a-or-or Reviewed and Approved by:
_aoorator> Acc-ecJitation

•K n* -p<;tmn
Nelson H. Risser B.A.

SEE REVERSE SIDE FOR EXPLANATION Senior Chemist- GC/M"
OF SYMBOLS AND ABBREVIATIONSvmm:•̂ ĝK̂ .

<" .aooratones me



^ ANALYSIS REPORT

Lancaster.Laboratories
Environ. Resources Management Date Reported 10/27/86
999 West Chester Pike Date Submitted 10/16/86
P. 0. Box 357 Discard Date ll/ 4/86
West Chester, PA 19380 Collected by C

Ametek S-9 Grab Groundwater Sample P.O. 449-02
Collected on 10/15/86 (1030) by VFB/ACF Rel.

RESULT LIMIT OF
ANALYSIS AS RECEIVED DETECTION LAB CODE
Purgables Method # 624 attached 052022000

2 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
Lancaster Laboratories, Inc.

^eAmer.ca-Association^ 00767 0.00 022000 Reviewed and Approved by:
..aooratory Acc-eo.-a-ic" ' -
C-e"ica i Biciogica -leics o' testing

Nelson H. Risser B.A
SEE REVERSE SIDE FOR EXPLANATION Senior Chemis
OF SYMBOLS AND ABBREVIATIONS

Ar-e'ica- COJPC • o4
ir,aecenaei-' .acoraw

AR300978



f ANALYSIS REPORT

Lancaster.Laboratories
Environ. Resources Management Date Reported 10/27/86
999 West Chester Pike Date Submitted 10/16/86
P. 0. Box 357 Discard Date ll/ 4/86
West Chester, PA 19380 Collected by C

Ametek S-9 Grab Groundwater Sample . P.O. 449-02
Collected on 10/15/86 (1030) by VFB/ACF Rel.

RESULT LIMIT OF
Purgables Method # 624 AS RECEIVED DETECTION LAB CODE
Chloromethane N.D. ppb 10. 082700000N
Bromomethane N.D. ppb 10. 082800000N
Vinyl chloride N.D. ppb 10. 082900000N
Chloroethane N.D. ppb 10. 083000000N
Acrolein N.D. ppb 100. 082400000N
Acrylonitrile N.D. ppb 100. 082500000N
Methylene chloride N.D. ppb 10. 083100000N
Fluorotrichloromethane N.D. ppb 10. 079000000N
1,1-Dichloroethene N.D. ppb 10. 083200000N
1,1-Dichloroethane N.D. ppb 10. 083300000N
trans-1,2-Dichloroethene N.D. ppb 10. 083400000N
Chloroform N.D. ppb 10. 083500000N
1,2-Dichloroethane N.D. ppb 10. 083600000N
1,1,1-Trichloroethane " N.D. ppb 10. 083700000N
Carbon tetrachloride N.D. ppb ' 10. 083800000N
Dichlorobromomethane . N.D. ppb 10. 083900000N
1,1,2,2-Tetrachloroethane N.D. ppb 10. 084900000N
1,2-Dichloropropane N.D. ppb 10. 084000000N
trans-1,3-Dichloropropene N.D. ppb 10. 084100000N
Trichloroethene 20. ppb 10. 084200000N
Dibromochloromethane N.D. ppb 10. 084600000N
1,1,2-Trichloroethane N.D. ppb 10. 084500000N
Benzene N.D. ppb 10. 084300000N
cis-1,3-Dichloropropene N.D. ppb 10. 084400000N
2-Chloroethylvinyl ether N.D. ppb 10. 082600000N
Bromoform N.D. ppb 10. 084700000N
Tetrachloroethene N.D. ppb 10. 084800000N
Toluene N.D. ppb ' 10. 085000000N
Chlorobenzene N.D. ppb 10. 085100000N
Ethylbenzene N.D. ppb 10. 085200000N

2 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
Lancaster Laboratories, Inc.

^eAmer.canAssoc.a-,on«0- __.__.. - Reviewed and Approved by:
..aooratorv Accreonation
Cnemica1 & 8>oiogica> 'lews o' 'es-î g

Nelson H. Risse
SEE REVERSE SIDE FOR EXPLANATION Senior Chemist-
OF SYMBOLS AND ABBREVIATIONS

RR300979



> ANALYSIS REPORT

Lancaster. Laboratories
Environ. Resources Management Date Reported 10/10/86
999 West Chester Pike Date Submitted IO/ 2/86
P. 0. Box 357 Discard Date 10/18/86
West Chester, PA 19380 Collected by C

Ametek PT-ID Grab Ground Water Sample P.O. 449-02
Collected on 10/1/86 at (1330) by VFB&DEK Rel.

RESULT LIMIT OF
ANALYSIS AS RECEIVED DETECTION LAB CODE
Purgables Method # 624 attached 052022000

2 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
Lancaster Laboratories, Inc.

rue Ame-car Assoc.a-.or-or 00767 0.00 022000 Reviewed and Approved by:Laboratory ACC red >: 3V or -
s o' :es:̂ g

Nelson H. Rissei
SEE REVERSE SIDE FOR EXPLANATION Senior Chemist •
OF SYMBOLS AND ABBREVIATIONS

Memoe' Amencar Council o*
Inoeoenoen: .aooratones. Inc



K '••" ANALYSIS REPORT

Lancaster.Laboratories
INCORPORATED

^ ;' ~y'-'•-•:jss8£8̂, • .* «•-•=. ̂9*5..££.:**•

Environ. Resources Management Date Reported 10/10/86
999 West Chester Pike Date Submitted IO/ 2/86
P. 0. Box 357 Discard Date 10/18/86
West Chester, PA 19380 Collected by C

Ametek PT-ID Grab Ground Water Sample P.O. 449-02
Collected on 10/1/86 at (1330) by VFB&DEK Rel.

RESULT LIMIT OF
Purgables Method # 624 AS RECEIVED DETECTION LAB CODE
Chloromethane N.D. ppb 10. 082700000N
Bromomethane N.D. ppb 10. 082800000
Vinyl chloride N.D. ppb 10. 082900000
Chloroethane N.D. ppb 10. 083000000
Acrolein N.D. ppb 100. 082400000
Acrylonitrile N.D. ppb . 100. 082500000
Methylene chloride N.D. ppb 10. 083100000
Fluorotrichloromethane N.D. ppb 10. 079000000
1,1-Dichloroethene 1,700. ppb 10. 083200000
1,1-Dichloroethane 110. ppb 10. 083300000
trans-1,2-Dichloroethene 450. ppb 10. 083400000
Chloroform N.D. ppb 10. 083500000
1,2-Dichloroethane . , N.D. ppb 10. 083600000
!,1,1-Trichloroethane 22,000. ppb 10. 083700000
Jarbon tetrachloride N.D. ppb 10. 083800000
Dichlorobronvpmethane N.D. ppb 10. 083900000
1,1,2,2-Tetrachloroethane N.D. . ppb 10. 084900000
1,2-Dichloropropane N.D. ppb 10. 084000000
trans-1,3-Dichloropropene N.D. ppb 10. 084100000
Trichloroethene 19,000. ppb 10. 084200000
Dibromochloromethane N.D. ppb 10. 084600000
1,1,2-Trichloroethane N.D. ppb 10. 084500000
Benzene N.D. ppb 10. 084300000
cis-1,3-Dichloropropene N.D. ppb 10. 084400000
2-Chloroethylvinyl ether N.D. ppb 10. 082600000
Bromoform N.D. ppb 10. 084700000
Tetrachloroethene 20. ppb 10. 084800000
Toluene N.D. ppb 10. 085000000
Chlorobenzene N.D. ppb 10. 085100000
Ethylbenzene N.D. ppb 10. 085200000

2 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted .
Lancaster Laboratories,* Inc.

•'°r Reviewed and Approved by:
-.aooratorv Accreaitation

,i & Biological 'ieio. o' 'esimg
Nelson H. Risser B.A

SEE REVERSE SIDE FOR EXPLANATION Sen i 0 r Chem i S t •
OF SYMBOLS AND ABBREVIATIONS n D • _> O n O O IMR oUU30 I

lnaebe"aerv'-Laboratories inc



ANALYSIS REPORT

Lancaster.Labomtories
- * • - - . . INCORPORATED -.. • • -.
#2SW&N HOLLAND PIKE. LANCASTER. PA 17601

»:•--:--. -v ̂  x;
Environ. Resources Management Date Reported 10/10/86
999 West Chester Pike . Date Submitted IO/ 2/86
P. 0. Box 357 Discard Date 10/18/86
West Chester, PA 19380 Collected by C

Ametek PT-20 Grab Ground Water Sample P.O. 449-02
Collected on 10/1/86 at (1345) by VFB&DEK Rel.

RESULT LIMIT OF
ANALYSIS . AS RECEIVED DETECTION LAB CODE
Purgables Method # 624 attached 052022000

2 COPIES TO Environmental'Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
Lancaster Laboratories, Inc.

^eAmencanAssoc.a',onto' 00767 0.00 022000 Reviewed and Approved by:_aDoratory Accredi'ation *r *- ^
i & Biwogicai tieias o' testing

Nelson H. Risser B.A.
SEE REVERSE SIDE FOR EXPLANATION Senior Chemist- GC/MS
OF SYMBOLS AND ABBREVIATIONS

AR300982



> •»; ANALYSIS REPORT
_......_ _._____ ._ i i .!•_.._ •

Lancaster. Laboratories \
Environ. Resources Management Date Reported 10/10/86
999 West Chester Pike Date Submitted IO/ 2/86

P. 0. Box 357 Discard Date 10/18/86
West Chester, PA 19380 Collected by C

Ametek PT-20 Grab Ground Water Sample P.O. 449-02
Collected on 10/1/86 at (1345) by VFB&DEK Rel.

RESULT LIMIT OF
Purgables Method # 624 AS RECEIVED DETECTION LAB CODE
Chloromethane N.D. ppb 10. 082700000N
Bromomethane N.D. ppb 10. 082800000
Vinyl chloride 20. ppb 10. 082900000
Chloroethane N.D. ppb 10. 083000000
Acrolein N.D. ppb 100. 082400000
Acrylonitrile N.D. ppb 100. 082500000
Methylene chloride N.D. ppb 10. 083100000
Fluorotrichloromethane N.D. ppb 10. 079000000
1,1-Dichloroethene 40. ppb 10. 083200000
1,1-Dichloroethane N.D. ppb 10. 083300000
trans-1,2-Dichloroethene N.D. ppb 10. 083400000
Chloroform . N.D. ppb 10. 083500000
1,2-Dichloroethane " N.D. ppb 10. 083600000
,1,1-Trichloroethane 80. ppb 10. 083700000

Carbon tetrachloride 10. ppb 10. 083800000
Dichlorobromomethane N.D. ppb 10. 083900000
1,1,2,2-Tetrachloroethane N.D. ppb 10. 084900000
1,2-Dichloropropane N.D. ppb 10. 084000000
trans-1,3-Dichloropropene N.D. ppb 10. 084100000
Trichloroethene 10. ppb " 10. 084200000
Dibromochloromethane N.D. ppb 10. 084600000
1,1,2-Trichloroethane N.D. ppb 10. 084500000
Benzene N.D. ppb 10. 084300000
cis-1,3-Dichloropropene N.D. ppb 10. 084400000
2-Chloroethylvinyl ether N.D. ppb 10. 082600000
Bromoform N.D. ppb 10. 084700000
Tetrachloroethene N.D. ppb 10. 084800000
Toluene N.D. ppb 10. 085000000
Chlorobenzene N.D. ppb 10. 085100000
Ethylbenzene . N.D. ppb 10. 085200000

2 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

-erca-Assort-on-0- Lancaster Laboratories, Inc.
waooratorv Accrea.'a:iô  _ . . . . icr,em,ca<s,B.ciogicat'«>trjso<-estirg • Reviewed and Approved by:

^ Memoer America" Council o*

SEE REVERSE SIDE FOR EXPLANATION Nelson H. RiSSer B.A.
OF SYMBOLS AND ABBREVIATIONS Senior Chemist-GC/MS^



> ANALYSIS REPORT

Lancaster.Laboratories

Environ. Resources Management Date Reported 10/10/86
999 West Chester Pike Date Submitted IO/ 2/86
P. 0. Box 357 Discard Date 10/18/86
West Chester, PA 19380 Collected by C

Ametek PT-30 Grab Ground Water Sample P.O. 449-02
Collected on 10/1/86 at (1405) by VFB&DEK Rel.

RESULT LIMIT OF
ANALYSIS AS RECEIVED DETECTION LAB CODE
Purgables Method # 624 attached 052022000

2 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
Lancaster Laboratories, Inc.

'ieias=--es-.ng 00767 0.00 022000 Reviewed and Approved by:

SEE REVERSE SIDE FOR EXPLANATION Nelson H. Risser B.A.
OF SYMBOLS AND ABBREVIATIONS Senior Chemist. Qr/ufc n O Q n L

•t.̂ m̂ r̂ 0- rtllwL/vJZrV./"
Member Amencar Councii o' '
tnaeoenaent Labo<-arofies me



ANALYSIS REPORT

Lancaster. Laboratories
$,••'•••'.-•••*:•* INCORPORATED ;
M4S!!MEW HOLLAND PIKE. LANCASTER, PA 17601

Environ. Resources Management Date Reported 10/10/86
999 West Chester Pike Date Submitted IO/ 2/86
P. 0. Box 357 Discard Date 10/18/86
West Chester, PA 19380 Collected by C

Ametek PT-30 Grab Ground Water Sample P.O. 449-02
Collected on 10/1/86 at (1405) by VFB&DEK Rel.

RESULT LIMIT OF
Purgables Method # 624 AS RECEIVED DETECTION LAB CODE
Chloromethane N.D. ppb 10. 082700000N
Bromomethane N.D. ppb 10. 082800000
Vinyl chloride N.D. ppb 10. 082900000
Chloroethane N.D. ppb 10. 083000000
Acrolein N.D. ppb 100. 082400000
Acrylonitrile N.D. ppb 100. 082500000
Methylene chloride N.D. ppb 10. 083100000
Fluorotrichloromethane 80. ppb 10. 079000000
1,1-Dichloroethene N.D. ppb 10. 083200000
1,1-Dichloroethane N.D. ppb 10. 083300000
trans-1,2-Dichloroethene 880. ppb 10. 083400000
Chloroform - - N.D. ppb 10. 083500000
,2-Dichloroethane N.D. ppb 10. 083600000

.,1,1-Trichloroethane 30. ppb 10. 083700000
Carbon tetrachloc.ide N.D. ppb . 10. 083800000
Dichlorobromomethane N.D. ppb 10. 083900000
1,1,2,2-Tetrachloroethane N.D. ppb 10. 084900000
1,2-Dichloropropane N.D. ppb 10. 084000000
trans-1,3-Dichloropropene N.D. ppb 10. 084100000
Trichloroethene 4,400. ppb 10. 084200000
Dibromochloromethane N.D. ppb 10. 084600000
1,1,2-Trichloroethane N.D. ppb 10. 084500000
Benzene N.D. ppb 10. 084300000
cis-1,3-Dichloropropene N.D. ppb 10. 084400000
2-Chloroethylvinyl ether N.D. ppb 10. 082600000
Bromoform N.D. ppb 10. 084700000
Tetrachloroethene 70. ppb 10. 084800000
Toluene N.D. ppb 10. 085000000
Chlorobenzene N.D. ppb 10. 085100000
Ethylbenzene * N.D. ppb .10. 085200000

2 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully ..̂ u
The American ASSOC at.on'o' < Lancaster Labora t or ies, Inc.

Reviewed and Approved by:

SEE REVERSE SIDE FOR EXPLANATION Nelson H. Risser B.A.
OF SYMBOLS AND ABBREVIATIONS Senior Chemist -̂ /̂ ..Q Q 9 8 5

(Vfemoer A^enc
inaeoe-ae-* _at)0'a!ones me



ANALYSIS REPORT
Lancaster.Laboratories
Environ. Resources Management Date Reported 9/10/86
999 West Chester Pike Date Submitted 8/ 4/86
P. 0. Box 357 Discard Date 9/18/86
West Chester, PA 19380 Collected by C

Ametek B-18 Grab Water Sample P.O. 44-902
Collected on 07/30/86 (1645) by VFB Rel.

RESULT LIMIT OF
ANALYSIS AS RECEIVED DETECTION LAB CODE
Purgables Method # 624 attached 052022000
Acid Extractables attached 055120500
Base Neutrals attached 055326000
Base Neutrals (cont) attached 055400000

3 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully °
Lancaster " ,->ftfc.

The American Associate-o< 00767 0.00 068500 Reviewed .,ved by:
..aooratory Accreaitation
Criemica1 E. Bioiogica 'le'as o' tesimg

Nelson H. Risser B.A.
SEE REVERSE SIDE FOR EXPLANATION Senior Chemist- GC/MS
OF SYMBOLS AND ABBREVIATIONS



> ANALYSIS REPORT

Lancaster.Laboratories
Environ. Resources Management Date Reported 9/10/86
999 West Chester Pike Date Submitted 8/ 4/86
P. 0. Box 357 Discard Date 9/18/86
West Chester, PA 19380 Collected by C

Ametek B-18 Grab Water Sample P.O. 44-902
Collected on 07/30/86 (1645) by VFB Rel.

RESULT LIMIT OF
Purgables Method # 624 AS RECEIVED DETECTION LAB CODE
Acrolein N.D. ppb 1000. 082400000N
Acrylonitrile N.D. ppb 1000. 082500000N
2-Chloroethylvinyl ether N.D. ppb 100. 082600000N
Chloromethane N.D. ppb 100. 082700000N
Bromomethane N.D. ppb 100. 082800000N
Vinyl chloride ' N.D. ppb 100. 082900000N
Chloroethane N.D. ppb 100. 083000000N
Methylene chloride N.D. ppb 100. 083100000N
1,1-Dichloroethene N.D. ppb 100. 083200000N
1,1-Dichloroethane . N.D. ppb 100. 083300000N
trans-1,2-Dichloroethene 2,100. ppb 100. 083400000N
Chloroform N.D. ppb 100. 083500000N
1,2-Dichloroethane . . . . N.D. ppb 100. 083600000N
1,1,1-Trichloroethane N.D. ppb 100. 083700000N
Carbon tetrachloride N.D. ppb 100. 083800000N
Dichlorobromomethane . N.D. ppb 100. 083900000N
1,2-Dichloropropane ' N.D. ppb 100. 084000000N
trans-1,3-Dichloropropene N.D. ppb 100. 084100000N
Trichloroethene N.D. ppb 100. 084200000N
Benzene N.D. ppb 100. 084300000N
cis-1,3-Dichloropropene N.D. ppb 100. 084400000N
1,1,2-Trichloroethane N.D. ppb 100. 084500000N
Dibromochloromethane N.D. ppb 100. 084600000N
Bromoform N.D. ppb 100. 084700000N
Tetrachloroethene N.D. ppb 100. 084800000N
1,1,2,2-Tetrachloroethane N.D. ppb 100. 084900000N
Toluene N.D. ppb 100. 085000000N
Chlorobenzene N.D. ppb 100. 085100000N
Ethylbenzene N.D. ppb 100. 085200000N
Fluorotrichloromethane N.D. ppb 100. 079000000N

••• «

3 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
Lancaster Laboratories, Inc.

TheAme'.ca-ASsocato-'o' Reviewed and Approved by:
_aoora--i'- Acc-es-a- 0"

• S. 9'O.ogica 'ie>as 0" testing
Nelson H. Risser B.A.

SEE REVERSE SIDE FOR EXPLANATION Senior Chemist- GC/MS
OF SYMBOLS AND ABBREVIATIONS



> ANALYSIS REPORT

Lancaster. Laboratories
Environ. Resources Management Date Reported 9/10/86
999 West Chester Pike Date Submitted 8/ 4/86
P. 0. Box 357 Discard Date 9/18/86
West Chester, PA 19380 Collected by C

Ametek B-18 Grab Water Sample P.O. 44-902
Collected on 07/30/86 (1645) by. VFB Rel.

RESULT LIMIT OF
Acid Extractables AS RECEIVED DETECTION LAB CODE
2-chlorophenol N.D. ppb 10. 064600000N
phenol N.D. ppb 10. 065500000N
2-nitrophenol N.D. ppb 10. 065100000N
2,4-dimethylphenol N.D. ppb 10. 064800000N
2,4-dichlorophenol N.D. ppb 10. 064700000N
4-chloro-3-methylphenol N.D. ppb 10. 065300000N
2,4,6-trichlorophenol N.D. ppb 10. 065600000N
2,4-dinitrophenol N.D. ppb 25. 065000000N
4-nitrophenol N.D. ppb 25. 065200000N
2-methyl-4,6-dinitrophenol N.D. ppb 10. 064900000N
pentachlorophenol N.D. ppb 25. 065400000N

3 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
Lancaster Laboratories, Inc.

TheAmenca-Assoc.a-.orID- Reviewed and Approved by:
LaDoratory Accreditation "" -
Cnem.ca & Biological 'leids c( testmc

Robert Walker, B.A.
SEE REVERSE SIDE FOR EXPLANATION Chemist II, GC/MS
OF SYMBOLS AND ABBREVIATIONS

*. Member An-enca° Council of ̂t̂ t
tnoeDe^ae^t Laooraiones inc

AR3Q0988



>...-•'"• ANALYSIS REPORT
. Lancaster. Laboratories
Environ. Resources Management Date Reported 9/10/86
999 West Chester Pike Date Submitted 8/ 4/86
P. 0. Box 357 Discard Date 9/18/86
West Chester, PA 19380 Collected by C

Ametek B-18 Grab Water Sample P.O. 44-902
Collected on 07/30/86 (1645) by VFB Rel.

RESULT LIMIT OF
Base Neutrals AS RECEIVED DETECTION LAB CODE
N-nitrosodimethylamine N.D. ppb 10. 069700000N
bis (2-chloroethyl) ether N.D. ppb 10. 066700000N
1,3-dichlorobenzene N.D. ppb 10. 067700000N
1,4-dichlorobenzene N.D. ppb 10. 067800000N
1,2-dichlorobenzene N.D. ppb 10. 067600000N
bis (2-chloroisopropyl) ether N.D. ppb 10. 066800000N
hexachloroethane N.D. ppb 10. 069200000N
N-nitrosodi-n-propylamine N.D. ppb 10. 069800000N
nitrobenzene N.D. ppb 10. 069600000N
isophorone N.D. ppb 10. 069400000N
bis (2-chloroethoxy) methane N.D. ppb 10. 066600000N
1,2,4-trichlorobenzene ' N.D. ppb 10. 070200000N
naphthalene . N.D. ppb 10. 069500000N
hexachlorobutadiene ' N.D. ppb 10. 069000000N
lexachlorocyclopentadiene N.D. ppb 10. 069100000N
2-chloronaphthalene N.D. ppb 10. 067200000N
acenaphthylene N.D. ppb 10. 065800000N
dimethyl phthalate N.D. ppb 10. 068100000N
2,6-dinitrotoluene N.D. ppb 10. 068400000N
acenaphthene N.D. ppb 10. 065700000N
2,4-dinitrotoluene N.D. ppb 10. 068300000N
fluorene N.D. ppb 10. 068800000N
4-chlorophenyl phenyl ether N.D. ppb 10. 067300000N
diethyl phthalate N.D. ppb 10. 068000000N
1,2-diphenylhydrazine N.D. ppb 10. 068600000N
N-nitrosodiphenylamine N.D. ppb 10. 069900000N
4-bromophenyl phenyl ether N.D. ppb 10. 067000000N
hexachlorobenzene N.D. ppb 10. 068900000N
phenanthrene N.D. ppb 10. 070000000N

3 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
Lancaster Laboratories, Inc.

Tne America-Association-or Reviewed and Approved by:
_.aocra:o'» Acc'ea.:a:.on . -
_>emica' *. B'C'ogica. 'leids o' resti"g
PJWM̂ -*̂  Robert Walker, B.A.

13V,iSfifak'> SEE REVERSE SIDE FOR EXPLANATION Chemist II, GC/MS
OF SYMBOLS AND ABBREVIATIONS

Memoe' Arrenca^ Council AR30Q989• *̂ *̂ "•* -̂* **



> ANALYSIS REPORT

Lancaster Laboratories
Environ. Resources Management Date Reported 9/10/86
999 West Chester Pike Date Submitted 8/ 4/86
P. 0. Box 357 Discard Date 9/18/86
West Chester, PA 19380 Collected by C

Ametek B-18 Grab Water Sample P.O. 44-902
Collected on 07/30/86 (1645) by VFB Rel.

RESULT LIMIT OF
Base Neutrals (cont) AS RECEIVED DETECTION LAB CODE
anthracene N.D. ppb 10. 065900000N
di-n-butyl phthalate N.D. ppb 10. 068200000N
fluoranthene N.D. ppb 10. 068700000N
pyrene N.D. ppb 10. 070100000N
benzidine N.D. ppb 25. 066000000N
butyl benzyl phthalate N.D. ppb 10. 067100000N
benzo (a) anthracene N.D. ppb 10. ' 066100000N
chrysene N.D. ppb 10. 067400000N
3,3'-dichlorobenzidine N.D. ppb 10. 067900000N
bis (2-ethylhexyl) phthalate N.D. ppb 10. 066900000N
di-n-octyl phthalate N.D. ppb 10. 068500000N
benzo (b) fluoranthene N.D. ppb 10. 066300000N
benzo (K) fluoranthene N.D. ppb 10. 066500000N
benzo (a) pyrene - N.D. ppb 10. 066200000N
ndeno (1,2,3-cd) pyrene N.D. ppb 10. 069300000N
aibenzo (a,h) anthracene N.D. ppb 10. 067500000N
benzo (ghi) perylene N.D. ppb 10. 066400000N

3 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
Lancaster Laboratories, Inc.

ASSOC a-ior 'or Reviewed and Approved by:
_.aoora-or>' Acc-eaitat'on
Cnem.ca1 & Bio.ogica' ';eios c' 'estmg
mmrm ̂..̂  Robert Walker, B.A.

SEE REVERSE SIDE FOR EXPLANATION Chemist II, GC/MS
OF SYMBOLS AND ABBREVIATIONS

MemDe' American Council o'
inoeoenoê - Laooratones me 4R300990



ERM CO-SAMPLING RESULTS

AR3QQ99



*:t' |̂̂  ANALYSIS REPORT

Lancastkr.Labomtories
T.>f:; - . INCORPORATED .,.,'... i . * - - . . • ;
t̂eV* HOLLAND PIKE. LAttCJt&t&f. .PÂ '1?€Ot'

Environ. Resources Management Date Reported 12/ 5/86
999 West Chester Pike Date Submitted 11/18/86
P. 0. Box 357 Discard Date 12/13/86
West Chester, PA 19380 Collected by C

Ametek Well 2 Ground Grab Water Sample P.O. 449-02 VB
Collected 11/18/86 (1035) by VFB Rel.

RESULT LIMIT OF
ANALYSIS AS RECEIVED DETECTION LAB CODE
pH 7.60 020000500
Phenolphthalein Alk. N.D. mg/1 1. 020100500
Total Alkalinity 165. mg/1 1. 020200500
Total Dissolved Solids 320. mg/1 5. 021201100
Nitrite Nitrogen N.D. mg/1 0.05 021900700
Nitrate Nitrogen 0.7 mg/1 0.5 022000800
Chloride 39. mg/1 2. 022401500
M. B. A. S. N.D. mg/1 0.1 022502800
Sulfate 32. mg/1 5. 022801500
Sulfide N.D. mg/1 0.1 023001500
Arsenic N.D. mg/1 0.004 024502200
Barium 0.4 mg/1 0.1 024601200
Cadmium N.D. mg/1 0.005 024901200
Calcium " ' 60.1 mg/1 0.05 025001200
,'hromium N.D. mg/1 0.05 025101200
Copper N.D. mg/1 0.03 025301200
Iron 0.08 mg/1 0.05 025401200
Lead , N.D. mg/1 0.05 025501200
Manganese N.D. mg/1 0.01 025801200
Mercury N.D. mg/1 0.001 025902200
Fluoride 0.1 mg/1 0.1 026301200
Selenium N.D. mg/1 0.004 026402200
Silver N.D. mg/1 0.01 026601200
Zinc N.D. mg/1 0.01 027201200
Color N.D. C P units 5. 027700600

Color reported is the APPARENT color. Comparison was done on
the sample as received.

Turbidity N.D. N T U 1. 027900700
Odor 1. T.O.N. 1. 035105000
Phenols 0.015 mg/1 0.004 043402800
Purgables..Method f 624 .attached 052022000
Langelier Index 0.1 0.1 057600100

The Langelier Index was calculated for a water temperature of 20 degrees C.

2 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
Lancaster Laboratories, Inc.

°0767 5>5° 062950 Reviewed an^ *~™>OH hv:
pe:as o* 'esiirg

Elizabeth W!yjŝ ssssŷ ŝ  vater chemiscry
flR300992-



ANALYSIS REPORT

Lancaster.Laboratories
.'. INCORPORATED "•. : ••;•.-..••• ;\;.j.

:NEW HOLLAND PIKE. LANeASTEEt PA î SOt 4
•','''•- ' -'r*t-. '.-rtcr̂ **'.. •- - - "r-". *:..,..•. "'-'' • • --*- • "•- '

Environ. Resources Management Date Reported 12/ 5/86
999 West Chester Pike Date Submitted 11/18/86
P. 0. Box 357 Discard Date 12/13/86
West Chester, PA 19380 Collected by C

Ametek Well 2 Ground Grab Water Sample P.O. 449-02 VB
Collected 11/18/86 (1035) by VFB Rel.

RESULT LIMIT OF
Purgables Method # 624 AS RECEIVED DETECTION LAB CODE
Chloromethane N.D. ppb 10. 082700000N
Bromomethane N.D. ppb 10. 082800000N
Vinyl chloride N.D. ppb 10. 082900000N
Chloroethane N.D. ppb 10. 083000000N
Acrolein N.D. ppb 100. 082400000N
Acrylonitrile N.D. ppb 100. 082500000N
Methylene chloride N.D. ppb 5. 083100000N
Fluorotrichloromethane 360. ppb 5. 079000000N
1,1-Dichloroethene 200. ppb 5. 083200000N
1,1-Dichloroethane 6. ppb 5. 083300000N
trans-1,2-Dichloroethene N.D. ppb 5. 083400000N
Chloroform N.D. ppb 5. 083500000N
1,2-Dichloroethane N.D. ppb 5. 083600000N
1,1,1-Trichloroethane " ' 1,300. ppb 5. 083700000N
arbon tetrachloride N.D. ppb 5. • 083800000N

Jichlorobromomethane N.D. ppb x 5. 083900000N
1,1,2,2-Tetrachloroethane N.D. ppb 5. 084900000N
1,2-Dichloropropane N.D. ppb 5. • 084000000N
trans-1,3-Dichloropropene N.D. ppb 5. 084100000N
Trichloroethene 550. ppb 5. 084200000N
Dibromochloromethane N.D. ppb - 5. 084600000N
1,1,2-Trichloroethane N.D. ppb 5. 084500000N
Benzene N.D. ppb 5. 084300000N
cis-1,3-Dichloropropene N.D. ppb 5. 084400000N
2-Chloroethylvinyl ether N.D. ppb 10. 082600000N
Bromoform N.D. ppb 5. 084700000N
Tetrachloroethene 32. ppb 5. 084800000N
Toluene N.D. ppb 5. 085000000N
Chlorobenzene N.D. ppb 5. 085100000N
Ethylbenzene N.D. ppb 5. 085200000N

2 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
Lancaster Laboratories, Inc.

The An-er.can Assoc a-'OC 'o- " " Reviewed ~~J """

em.ca- 4 Bioica.ca' '.ems c' testing

SEE REVERSE SIDE FOR EXPLANATION Senior Chemist- GC/MS
OF SYMBOLS AND ABBREVIATIONS

AR3Q0993



ANALYSIS REPORT

Lancaster. Labomtorit y
4JNCORPQF-A.TED-

g-Sĝ t̂ ij-....-.-.—•.-.-,̂ -)l|.,̂ ..f.-i-;3rT....1..1,ai TTFT Tl. T-'-I.-I-.-my T»r»̂ 'iirraiiiTT°î TT-ffmiiiT!rfB.—mrTT-'i—BT̂ -fT-t-Tnmr-— ~a;£n.-...

Environ. Resources Management Date Reported 12/ 5/86
999 West Chester Pike Date Submitted 11/18/86
P. 0. Box 357 Discard Date 12/13/86
West Chester, PA 19380 Collected by C

Ametek Well 1 Ground Grab Water Sample P.O. 449-02 VB
Collected 11/18/86 (£35 by VFB Rel.

RESULT LIMIT OF
ANALYSIS ' AS RECEIVED DETECTION LAB CODE
pH 7.94 020000500
Phenolphthalein Alk. N.D. rag/1 1. 020100500
Total Alkalinity 135. mg/1 1. 020200500
Total Dissolved Solids 289. mg/1 5. 021201100
Nitrite Nitrogen N.D. mg/1 0.05 021900700
Nitrate Nitrogen N.D. mg/1 0.5 022000800
Chloride 38. mg/1 2. 022401500
M. B. A. S. N.D. mg/1 0.1 022502800
Sulfate 31. mg/1 5. 022801500
Sulfide N.D. mg/1 0.1 023001500
Arsenic 0.009 mg/1 0.004 024502200
Barium 0.1 mg/1 0.1 024601200
Cadmium N.D. mg/1 0.005 024901200
•.alcium " 59.8 mg/1 0.05 025001200
,hromium N.D. mg/1 0.05 025101200
Copper N.D. mg/1 0.03 025301200
Iron 0.14 mg/1 0.05 025401200
Lead N.D. mg/1 0.05 025501200
Manganese 0.04 mg/1 0.01 025801200
Mercury N.D. mg/1 0.001 025902200
Fluoride 0.1 mg/1 0.1 026301200
Selenium N.D. mg/1 0.004 026402200
Silver N.D. mg/1 0.01 026601200
Zinc N.D. mg/1 0.01 027201200
Color N.D. C P units 5. 027700600

Color reported is the APPARENT color. Comparison was done on
the sample as received.

Turbidity N.D. N T U 1. 027900700
Odor 2. T.O.N. 1. 035105000
Phenols N.D. mg/1 0.004 043402800
Purgables- Method # 624 . attached 052022000
Langelier Index 0.4 0.1 057600100

The Langelier Index was calculated for a water temperature of 20 degrees C.

2 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
Lancaster Laboratories, Inc.

"2Z£':Z££™'" °0767 5'50 06295° . Reviewed and Approved by:
i- '16135 o- :es- -g - - - - - - - .

Elizabeth White, Group Leader
SEE REVERSE SIDE FOR EXPLANATION Water Chemistry
OF SYMBOLS AND ABBREVIATIONS UnemiStry

Memoer America- Co-i-cii c' ~-i!_«.552*'"



> . ANALYSIS REPORT

ancaster Laboratories \
. . . . . . . . - , .

Enviroo. «f»ources H*n.i9««wnt I = -..> 7̂  '~ :""- ̂î JR-ĵ îKt-..̂ / 5/86
799 West Chester Pike Date Submitted" 11/18/86
P. 0. Box 357 Discard Date 12/13/86
West Chester, PA 19380 Collected by C

Ametek Well 1 Ground Grab Water Sample P.O. 449-02 VB
Collected 11/18/86 U6357 by VFB Rel.

RESULT LIMIT OF
Purgables Method # 624 AS RECEIVED DETECTION LAB CO
Chloromethane N.D. ppb 10. 0827000
Bromomethane N.D. ppb 10. 0828000
Vinyl chloride N.D. ppb 10. 0829000
Chloroethane N.D. ppb 10. 0830000
Acrolein N.D. ppb 100. 0824000
Acrylonitrile N.D. ppb 100. 0825000
Methylene chloride N.D. ppb 5. 0831000
Fluorotrichloromethane 370. ppb 5. 0790000
1,1-Dichloroethene 270. ppb 5. 0832000
1,1-Dichloroethane 25. ppb 5. 0833000
trans-1 i 2-Dichloroethene N.D. ppb 5. 0834000
Chloroform N.D. ppb S. 0835000'
1 .2-Dichloroethane N.D. ppb 5. 0836000
1. i. i-Trichloroethane - 1800. PP& 5. 0837000*
Carbon tetrachloride N.D. ppb 5. 0838000'
Dichlorobromomethane N.D. ppb 5. 08390OO'
1» 1.2>2-Tetrachloroethane N.D. ppb 5. 0849000i
Ii2-Dichloropropane N.D. ppb 5. 0840000'
trans-1 >3-Dichloropropene N.D. ppb 5. 08410001
Trichloroethene 700. ppb 5. 0842000i
Dibromochloromethane N.D. ppb S. 0846000'
IT 1,2- Trichloroethane N.D. ppb 5. 0845000<
Benzene N.D. ppb . 5. 0843000(
cis-1, 3-Dichloropropene N.D. ppb . 5. 0844000t
2-Chloroethylvinyl ether N.D. ppb 10. 0826000<
Bromoform N.D. ppb 5. 0847000<
Tetrachloroethene 38. ppb 5. 0848000C
Toluene N.D. ppb S. 0850000C
Chlorobenzene N.D. ppb 5. 0851000C
Ethylbenzene N.D. ppb 5. 0852000C

2 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
^AmencanAssocia-,on-0- -- Lancaster_ Laboratories, Inc.
Lat>orator,Ace'ea..a..on Revia*ffed knd Approved by:
Chics'&BeicgOT'ie'a.c",es:.pg fin . I
Mk|M ĵ ^ / t-rv
^̂ =̂̂ _|<S3̂ fet- SEE REVERSE SIDE FOR EXPLANATION Nelson H. RiSSBP B.A.

:UU\\\fJW. OF SYMBOLS AND ABBREVIATIONS SenlPR ̂ITt̂ Q ̂ C/MS

Merroer America1^ Council o1
inaeoei-de1"' -.aooratones me



ANALYSIS REPORT
__j_

[̂ castĥ Laboiutories
I'-s" •-••-',; -.-•'•>. , INCORPORATED .>-..,.

.NEW'HOLL/̂ DPtKE. LANCASTER PA t76<» ̂  :

Environ. Resources Management Date Reported 12/ 5/86
999 West Chester Pike Date Submitted 11/18/86
P. 0. Box 357 Discard Date 12/13/86
West Chester, PA 19380 Collected by C

Ametek Well 1 Ground Grab Water Sample P.O. 449-02 VB
Collected 11/18/86 (]>§£) by VFB Rel.

RESULT LIMIT OF
ANALYSIS AS RECEIVED DETECTION LAB CODE
pH 7.62 020000500
Phenolphthalein Alk. N.D. mg/1 1. 020100500
Total Alkalinity 172. mg/1 1. 020200500
Total Dissolved Solids 316. mg/1 5. 021201100
Nitrite Nitrogen N.D. mg/1 0.05 021900700
Nitrate Nitrogen 0.6 mg/1 0.5 022000800
Chloride 37. mg/1 2. 022401500
M. B. A. S. N.D. mg/1 0.1 022502800
Sulfate 32. mg/1 5. 022801500
Sulfide N.D. mg/1 0.1 023001500
Arsenic N.D. mg/1 0.004 024502200
Barium 0.3 mg/1 0.1 024601200
Cadmium N.D. mg/1 0.005 024901200
Calcium " 55.5 mg/1 0.05 025001200
:hromium N.D. mg/1 0.05 025101200
Copper N.D. mg/1 0.03 025301200
Iron N.D. mg/1 0.05 025401200
Lead N.D. mg/1 0.05 025501200
Manganese 0.03 mg/1 0.01 025801200
Mercury N.D. mg/1 0.001 025902200
Fluoride 0.1 mg/1 0.1 026301200
Selenium N.D. mg/1 0.004 026402200
Silver N.D. mg/1 0.01 026601200
Zinc N.D. mg/1 0.01 027201200
Color N.D. C P units 5. 027700600

Color reported is the APPARENT color. Comparison was done on
the sample as received.

Turbidity N.D. N T U 1. 027900700
Odor 1.0 T.O.N. 0.99 035105000
Phenols N.D. mg/1 0.004 043402800
Purgables- Method # 624 . attached 052022000
Langelier Index 0.1 0.1 057600100

The Langelier Index was calculated for a water temperature of 20 degrees C.
The Langelier Index was calculated for a water temperature of 20 degrees C.

2 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
Lancaster Laboratories, Inc.

:a-Assoca:o--o' 00767 5.50 062950 Reviewed and Approved by:
Accrea-:a-'on

:, Boiogicai l(eias c' "esti-a
VUP̂ Jflk-??£&%? Elizabeth White, Group Leader

^̂ jlfflm"'- SEE REVERSE SIDE FOR EXPLANATION Water Chemistry
I//VIWM! OF SYMBOLS AND ABBREVIATIONS

AR300996



> (ANALYSIS REPORT

Lancaster.Laboratories
—••':• • !"INCOBPORAT£a ,-' -'-,. . "J.
N̂EW HOLLAND PfKE, LAf*E.»STER, PA 17601

* *s -?--" ' r * i - " " T'""'' -l='̂-*"'""-}i.y "'•••"." " X" • *" "**Jr . - ... - • '., «»(ftw.».».»,. -. - r- -j -,-_ .--i "*• -i'-' « • * . • * . , - -

Environ. Resources Management Date Reported 12/ 5/86
999 West Chester Pike Date Submitted 11/18/86
P. 0. Box 357 Discard Date 12/13/86
West Chester, PA 19380 Collected by C

Ametek Well 1 Ground Grab Water Sample P.O. 449-02 VB
Collected 11/18/86 U&tt) by VFB Rel.

RESULT LIMIT OF
Purgables Method # 624 AS RECEIVED DETECTION LAB CODE
Chloromethane N.D. ppb 10. 082700000N
Bromomethane N.D. ppb 10. 082800000N
Vinyl chloride ' N.D. ppb 10. 082900000N
Chloroethane N.D. ppb 10. 083000000N
Acrolein N.D. ppb 100. 082400000N
Acrylonitrile N.D. ppb 100. 082500000N
Methylene chloride N.D. ppb 5. 083100000N
Fluorotrichloromethane 490. ppb 5. 079000000N
1,1-Dichloroethene 280. ppb 5. 0&3200000N
1,1-Dichloroethane 15. ppb 5. 083300000N
trans-1,2-Dichloroethene N.D. ppb 5. 083400000N
Chloroform ' N.D. ppb 5. 083500000N
1,2-Dichloroethane N.D. ppb 5. 083600000N
1,1,1-Trichlo'roe thane " 1,900. ppb 5. 083700000N
Carbon tetrachloride N.D. ppb 5. 083800000N
Dichlorobromomethane N.D. ppb 5. 083900000N
1,1,2,2-Tetrachloroethane N.D. ppb 5. 084900000N
1,2-Dichloropropane N.D. ppb 5. 084000000N
trans-1,3-Dichloropropene N.D. ppb 5. 084100000N
Trichloroethene 720. ppb 5. 084200000N
Dibromochloromethane N.D. ppb 5. 084600000N
1,1,2-Trichloroethane N.D. ppb 5. 084500000N
Benzene N.D. ppb 5. 084300000N
cis-1,3-Dichloropropene N.D. ppb 5. 084400000N
2-Chloroethylvinyl ether N.D. ppb 10. 082600000N
Bromoform N.D. ppb 5. 084700000N
Tetrachloroethene 44. ppb 5. 084800000N
Toluene N.D. ppb 5. 085000000N
Chlorobenzene N.D. ppb 5. 085100000N
Ethylbenzene N.D. ppb 5. 085200000N

2 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
Lancaster Laboratories, Inc.

TneA--er.carAssoc,a:,c--o- Reviewed and Approved by:
_aDora:o-v Acc-ec :a-;cn . . _ ...
Che-'ca & Bioiogica' 'ieics o* "es:.-g

Nelson H. Risser B.A.
SEE REVERSE SIDE FOR EXPLANATION Senior Chemist- GC/MS
OF SYMBOLS AND ABBREVIATIONS
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> ANALYSIS REPORT

Lancaster.Laboratories
Environ. Resources Management Date Reported 12/ 5/86
999 West Chester Pike Date Submitted 11/18/86
P. 0. Box 357 Discard Date 12/13/86
West Chester, PA 19380 Collected by C

Ametek Field Blank Distilled Grab Water Sample P.O. 449-02 VB
Collected 11/18/86 (0900) by VFB Rel.

RESULT LIMIT OF
ANALYSIS AS RECEIVED DETECTION LAB CODE
Purgables Method # 624 attached 052022000

2 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Merroe- Ame-ica- Cou-cn o1
(naeoê ae-* L.aDo-atones

Respectfully Submitted
Lancaster Laboratories, Inc.

The Africa- Aasoc.a-.on 'O- 00767 5.50 022550 Reviewed and Approved by:Laoora:ory Acc-edi:a-ion - c-r j
Oien-;cai& Sioiogicai'ieiasc'testing

Elizabeth White, Group Leader
SEE REVERSE SIDE FOR EXPLANATION Wa t e r Chem i s t ry
OF SYMBOLS AND ABBREVIATIONS

AR300998



• • .-v %l* * ANALYSIS REPORT
I

Lancaster. Laboratories
'•'-• ii'.j

Environ. Resources Management Date Reported 12/ 5/86
999 West Chester Pike Date Submitted 11/18/86
P. 0. Box 357 Discard Date 12/13/86
West Chester, PA 19380 Collected by C

Ametek Field Blank Distilled Grab Water Sample P.O. 449-02 VB
Collected 11/18/86 (0900) by VFB Rel.

RESULT LIMIT OF
Purgables Method # 624 AS RECEIVED DETECTION LAB CODE
Chloromethane N.D. ppb 10. 082700000N
Bromomethane N.D. ppb 10. 082800000N
Vinyl chloride N.D. ppb • 10. 082900000N
Chloroethane N.D. ppb 10. 083000000N
Acrolein N.D. ppb 100. 082400000N
Acrylonitrile N.D. ppb 100. 082500000N
Methylene chloride N.D. ppb 5. 083100000N
Fluorotrichloromethane N.D. ppb 5. 079000000N
1,1-Dichloroethene N.D. ppb 5. 083200000N
1,1-Dichloroethane N.D. ppb 5. 083300000N
trans-1,2-Dichloroethene N.D. ppb 5. 083400000N
Chloroform N.D. ppb 5. 083500000N
l,2-Dichloroe_thane N.D. ppb 5. 083600000N
1,1,1-Trichlo'roethane ' " N.D. ppb 5. 083700000N
Carbon tetrachloride N.D. ppb 5. 083800000N
Dichlprobromomethane N.D. ppb 5. 083900000N
1,1,2,2-Tetrachloroethane N.D. ppb 5. 084900000N
1,2-Dichloropropane N.D. ppb 5. 084000000N
trans-1,3-Dichloropropene N.D. ppb 5. 084100000N
Trichloroethene N.D. ppb 5. 084200000N
Dibromochloromethane N.D. ppb 5. 084600000N
1,1,2-Trichloroethane N.D. ppb 5. 084500000N
Benzene N.D. ppb 5. 084300000N
cis-1,3-Dichloropropene N.D. ppb 5. 084400000N
2-Chloroethylvinyl ether N.D. ppb 10. 082600000N
Bromoform N.D. ppb 5. 084700000N
Tetrachloroethene N.D. ppb 5. 084800000N
Toluene N.D. ppb 5. 085000000N
Chlorobenzene N.D. ppb 5. 085100000N
Ethylbenzene N.D. ppb 5. 085200000N

2 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
Lancaster Laboratories, Inc.

-or Reviewed and Approved by:_acc-a:o-v Acc-ec ta: o- • '
Oe-~ ca & 3'O.ogica ':e<os o' :est.-g

Nelson H. Risser B.A.
SEE REVERSE SIDE FOR EXPLANATION Senior Chemist- GC/MS
°F SYMBOLS AND ABBREVIATIONS

Me-r-Be- A-e"ca- CO
inaece-oe— ̂



ATTACHMENT D

CHAIN OF CUSTODY FORMS
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Chain Of Custody Record
Management, Inc.
999 West Chester Pike • West Chester, Pennsylvania 19382 s (215) 696-9110

A - f x P U LJ fy ~ O ̂ - //̂ p̂̂ " 7. ._,„-.,_.. —.— ^ ' \ *"T '_____e________Sheet No._________
ctampiftrffi. \/Ac. r Rp. :TP>--X /9o.jo _T. r^itSTri Rnn.pe Supplied By_
Date SampiftH _______________ Bottle Batch No.

Sample
I.D.

Sample
Description

Sample
Type

Sampling
Method Time

No.
Of

Contain-
ers

Analysis
Requested Remarks

6? A 6

( i

"Relinquished By (Signature) Received By (Signature) Date/Time Reason For Transfer

"7̂ ——77
/o ///S ^

Copies: White • Sampler; Yellow - Lab; Pink - Client; Gold - File A R S O i O O !



Project No. / in

Chain of Custody RecordManagement, inc.
999 west Chester Pike • West Chester, Pennsylvania 19382 s (215) 696-9110

f or Z
Samples). VAi f- &M IQA> D0̂ 6 £ . ntt.pa Supplied By
Date Sampled /O // 4>(s> _______________________ Bottle Batch No.

Sample
I.D.

Sample
Description

Sample
Type

Sampling
Method Time

No.
'Of

Contain-
ers

Analysis
Requested Remarks

j-krt'VC
TAP (iOO I/O A

U 1500 U

f l l\ 1320

n I53o ft

; l n ' f

'55$ c.

PT-30 M

1) '•//o

n

Copies: White - Sampler; Yellow - Lab; Pink - Client; Gold - File fl R ^ fl I fl fi 9



timir̂ r mr Management, Inc.

Project No. /
Sampler(s)
Date Sample

Sample
I.D.

S-7j>

2-73
5 74

i ~ / i
-S 1 Ls'

3-71

5'7.>-

999 West Chester Pike - West Chester, Pennsylvania 1

in &!*!-£ }-<. /f (-(<-. <?-<? / Rh
j^.T-^hv-ni /(^ £ E^m.isM'^ RT

.n 0' ' ;>1S • •.*,«; Rr

Sample
Description

|v '
/,->"

M1'
^

_- i

f̂

Sample
Type

6J

Sti>
.

<-
/,
/r

Sampling
Method

Cî fyt i"

n

«

-

,,

fi

Time

/OH.

//O

J//S"

/py
y/.?j-
/J/S

• Relinquished By (Signature) Received By (Signature)

<2~ji4 s?i-?- /̂ L̂Â ^
(̂$$«.,jl. . /̂ fŷ \r̂

•̂  ,%̂ , Tt̂ **" ĉtŷ r̂-' /'

9382 S (2

eet No.
ttiesSu
ttle Bate

No.
Of

Contain-
ers

y

<<
f,
/,
^
.

Chain Of Custody Record

15) 696-9110

/*Xi
iplied By .
•hlMn

L- 1 A h'v

Analysis
Requested

* V^

^

'.

'.

<•

', '

Date/Time

f̂ajgt

^/ly/fr
f /

Remarks

Gc

Reason For Transfer

4̂-̂ 4ŷ ,-/o
/̂ ^̂ .̂ d$fSp»Ai6
^ i'̂ u Z"-Ĵ Jffi

/ |

1
Copies: White - Sampler; Yellow • Lab; Pink - Client; Gold - File ftR30l003



Chaln Of Custo*Record
Management, Inc.
999 west Chester Pike • West Chester, Pennsylvania 19382 s (215) 696-9110

Project No. / in T-71'. £rf^_____sheet No.
/ '̂*" '̂ "̂  /\ *— IX

Sampler(s)J/A £-_./•-• £>£/TT?/^ l/C.i'G C,.... /TZg/P.Bntties Supplied Ry UfrdC /̂̂ -S
Date Sampled /0/2/S6________________ Bottle Batch No. ______'—

Sample
I.D.

Sample
Description

Sample
Type

Sampling
Method Time

No.
Of

Contain-
ers

Analysis
Requested Remarks

Pt/C 2-40,
Ml,

1/OA

i /

i i f I
1150 (t

P.P.

; i t nr- i / 'u f i
" l\

/I

Relinquished By (Signature) Received By (Signature) Date/Time Reason For Transfer

7JF. fctft-,

Copies: White - Sampler; Yellow - Lab; Pink - Client; Gold - File u R 3 0 I 00^



jl SSST̂ 1 •—•• — -N.—Chain Of Custody Record
mr Management, Inc.

Project No. /
Sampler(s) t>
Date Sample

Sample
I.D.

s-i
5-1

1

999 West Chester Pike • West Chester, Pennsylvania 19382 s (215) 696-9110

in . W?-02. AM6TTt<i fihft«tiMr. UP
f̂1 £". &?ir\t.«J /krtTLV (.T- /.3.x/ <L Rn

rl IO//S-/4& Rn
/ /

Sample
Description

£££<-•*/!>

"

-

Sample
Type

c*.*
1 1

.

Sampling
Method

£?̂

Time

0̂ 50

,osc

Relinquished By (Signature) Received By (Signature)/, ŷ K̂i$p
//£r / Ĵ/̂ ŵ  'f̂ ~)̂ /ŷ L̂/̂ ^̂ ^

I /^^
'

tties Su|
ttle Bate

No.
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Contain-
ers

•M

"

iplipri Ry -̂>tkyC C/..5$

hNo - ———

Analysis
Requested

(/<,M

/ i

Date/Time

Io /i$~M c Q£&o
r̂J/Jo/ faf
/?

Remarks

Reason For Transfer

5/f*̂ A-'*̂  C
rtfir _/ <̂ f>/y[A**t̂ i r̂~ jts*

Copies: White - Sampler; Yellow - Lab; Pink - Client; Gold - Rle



"" — • Chain Of c«stody Record
Management, Inc.
999 West Chester Pike • West Chester, Pennsylvania 19382 s (215) 696-9110

Project No. / I.D *•%. JVW g M ~l ~i / -̂  <*_____sheet No.
T . - . '-r .v- P --rSamples) '-VI.. .-• 'V. £ ,'T f Q/y_______ ̂,53 Supplied Ry

Date Sampled ' • ' •£ <U._____________Bottle Batch No.

Sample
I.D.

Sample
Description

Sample
Type

Sampling
Method Time

No.
Of

Contain-
ers

Analysis
Requested Remarks

&VQ

J- > /we .' 5 rc«

/ ( i IT> r v- I .J

1} 1035 /\

i ———————————————I—————————————— ' ' n - •- ~ f n f; f-
Copies: White • Sampler; Yellow - Lab; Pink - Client; Gold - File ft f\ J U I U U U



REFERENCE 6
Ametek Environmental Control Survey

> /Dated 2/1/72

301007



AMETEK ENVIRONMENTAL CONTROL SURVEY

Location of Plant (City, County, State) Hatfield, C. Cooling Water
Montgomery County. Pennsylvania 19440

1. Is cooling water recycled? No. |f yeS|
Survey Prepared By R. C. Alien r>at- 2-1-72 indicate processes for treatment prior to re-

cycle.
Products Springs, Stampings. Test Equip.

2. Volume treated per week. __________
Normal Plant Operation

3. Rlnuurinwn .gallon., per uug«»lf) 1 . Sf.fl oa T o

A. Circle one: 1 2 (3) Shifts Per Day
4. Disposal of blowdown -

B. Circle one: ^) 6 7 Days Per Week
Storm Sewer Sanitary Sewer

C. Number of employes ^00
^Surface Watercoursê

I. WATER SURVEY
Other (Explain) ______________________

A. Water Supply ' _________________________

1. Total incoming water 300,000 gallons D. Liquid wastes from air pollution control devices
.per week. . (wet scrubbers, etc.)

2. Source of water - circle one or more: 1. V-lume (gal, per Hay nr shift) None
_^-—————«

River (Private Well J 2. Source ___r__________________

Municipal Water Supply Other (Specify) 3. Analyses __L_

B. Water Usage (Gallons per week or percentages
of total incoming water supply. If percentages E. Water Conservation
are used, total should be 100%.)

1. Do you recycle any water? See Note 1-E-1
1. Domestic (drinking, sanitary, food prepara-

tion) _____________60,000 gals 2. If so, specify source of recycled water by
pr.v.pg; Water Tower___________

2. Cooling _______230.000 "
3. Volume of water recycled 30.000 gals.

- 3. Process ___________2,600 "
4. Treatment of water previous to recycling ——

4. Other (Examples: boilers - landscape)___ Gas Chlorination_______________
________7.400 Gals.

5. Analyses of water recycled after treatment
5. Does incoming process water require addi- See Laboratory Analysis Report

tional treatment? _____No_______ Exhibit l-E-5_____________

AR30IQ08



F. Treatment of waste water prior to final dis- H. Capital cost of treatment facilities (and year)
charge: . Chlorinating System. 1969 $ 1,388.31

Waste Treat. Blk Oxide. 196-. s.snn nn
1. Volume (gallons per shift or day)______ Plating Waste Treat. 1963 63.778.20
__________ 2.600 gals/wk '_____________ — ————

Total Capital Cost________£H_v!?66.51
2. Point of disposal: Circle one or more. If —————————————————————._____

more than one, estimate
percentage of volume 1. Annual operating costs———$4.411.42
<for each' 2. Cost of hauling (annual) $10.000.

Municipal Sewer Surface Watercourse * 3. Cost of use of municipal - See Note l-H-3
systems (annual)________S3,595T 18/yr.

Deepwell Storm Drain {Jlagoon̂  4. Number of treatment personnel __3__

3. Please describe pretreatment or treatment I. List regulatory agencies which now control dis-
facilities & procedures.—————————— charge of liquid wastes and wastewaters. See below

Lancy Integrated Waste————— Please attach copy of effluent standards you must meet. See
Treatment System_________ Exhibit 1-1-1 ——

AdditionaTcomments: (Please send us as much pertinent
_________________________ data as possible, including any reports you have made

either internally or for regulating agencies. Please list any
references you think would be useful in this audit, and

G. Disposal of side streams (sludge, other solids; in- name any individuals who could supply additional infor-
clude solutions hauled away) mation.) See Exhibit 1-1-2

Material Disposal Quantity Per Week J. Manufacturing Processes - Complete a separate
process sheet for each

Metallic Oxides Lagoon 1,300 gal/wk manufacturing proc-
" Hydroxides " 1,300 gal/wk ess used. See attached

Tumbling Sludges " 50 gal/wk examples.

I. (a) Dept. of Health, Sanitary Water Board, Harrisburg
(b) U.S. Army, Corps of Engineers

Proposal for Hunter Spring to tie into Municipal Sewer System listed as
Exhibit 1-I-2-A

AR30I009



Manufacturing Process

Chemical Cleaning - Steel

Description (List steps in process)

I. Degrease______

2. Alkaline Clean

Rinse

4 Acid Clean

5. Rinse

6 Zinc Plate

Rinse

Cyanide Treatment

Rinse

Rinse Hot10. _________

Process production rate (average weekly production by unit: i.e. pounds per week)

w

Chemicals used Quantity Concentration
(by steps above) (used per week)

1 Trichloroethane 50 gals/wk 100%

2 Cleanite #74 160# for 300 gal 25%

4 Phosphoric Acid 60 gals/wk 25%

6 Zinc Plate 3#/wk

8 Cyanide 20#/wk

•

Disposal
By percentage: 3 coiumns should total 100%

Hauled away Flush Consumed*

100%

Lagoon

n

"

ti

_ A t rt i n
'Includes evaporation loss ft K 3 U ' U ' U



Manufacturing Process

Name___Chemical Cleaning - Stainless Steel

Description (List steps in process)

1. Degrease____________________________

2. Passivate_____________________________

3. Rinse_________________________________

4. Rinse Hot

5. ________

6. _________

7. _________

8. _________

9. _________

10. _________

Process production rate (average weekly production by unit: i.e. pounds per week)

Chemicals used Quantity Concentration
(by steps above) (used per week)

1 Trichloroethane 50 gals/wk 100%

2 Nitric Acid 25 gals/wk 20%

1

Disposal
By percentage: 3 columns should total 100%

Hauled away Flush Consumed*

100%

Lagoons

* Includes evaporation loss

3 RR3010H



Manufacturing Process

Mam«» • Chemical Cleaning - Stainless Steel

Description (List steps in process)

jt Decrease ______

AUjcal-ine Clean

3 Rinse ..

4 . Delead

. 5. Rinse Cold

6. Rinse Hot

7. _________

9. __________________:_________

10. _______________________________

Process production rate (average weekly production by unit: i.e. pounds per week)

1

2

4

Chemicals used Quantity Concentration
(by steps above) (used per week)

chloroethane 50 gals/wk 100%

anite #74 ' 160# for 300 gals 25%

.ric Acid 50 gals/wk 50%

Disposal
By percentage: 3 columns should total 100%

Hauled away Flush Consumed*

100%

Lagoon

•

'Includes evaporation loss a p Q n j fl I 9



Manufacturing Process

• Chemical Cleaning - Steel»

1
Chemicals used
(by steps above)

1 Trichloroethane

2 Cleanite #74

4 Phosphoric Acid

6 Cadmium -Oxide

8. Cyanide

»

Description (List steps in process)

1 Degrease

5 Alkaline Clean

3 Rinse .

* Acid Clean

- Rinse

e Cadmium Plate

T Rinse

_ Cyanide Treatment

_ Rinse

Rinse Hot10

Process production rate (average weekly production by unit: i.e. pounds per week)

Quantity Concentration
(used per week)

50 gals/wk 100%

50#/wk 4%

60 gals/wk ' 25%

5#/wk

20#/wk

Disposal
By percentage: 3 columns should total 100%

Hauled away Flush Consumed*

100%

Lagoon

n

n

n

•includes evaporation loss A R 3 0 I 0 I 3



Manufacturing Process —

Mama Chemical Cleaning - Steel & Stainless Steel

Description (List steps in process)

1. Degrease

>
Chemicals used
(by steps above)

1 Trichloroethane

2 Cleanite #74

4 Phosphoric Acid

6 Du-Lite-3.0

9 Haughto 853

1

2 Alkaline Clean

3 Rinse .

A Acid Clean

5 Tdnse

e Blacking

, Rinse Cold

_ Rinse Hot

fl Oil

10

Process production rate (average weekly production by unit: i.e. pounds per week)

Quantity Concentration
(used per week)

50 gals/wk 100%

25#/wk 2%

60 gals/wk 25%

50 gals/mo 5#/gal

10 gals/wk 100%

Disposal
By percentage: 3 columns should total 100%

Hauled away Flush Consumed*

100%

Lagoon

n

it

n

'Includes evaporation loss A R 3 0 i 0



Manufacturing Process

'-Chemical Coating - Zinc Phosphate^

Description (List steps in process)

•j D e c r e a s e _ _

2. Zinc' Phosphate

3. Rinse Sold

4. . Rinse Cold

5. Rinse Hot

Oil

7. ________._____________________

8._____________________________

9. __________________:________

10. ___________________________

Process production rate (average weekly production by unit: i.e. pounds per week)

Chemicals used Quantity Concentration
(by steps above) (used per week)

1 Trichloroethane 50 gals/wk 100%

2 Haughto Phosphate 4.5 gals/wk 4.5 gals t
154 gals.

Water

6 Haughto 853 10 gals/wk 100%

1

Disposal
By percentage: 3 columns should total 100%

Hauled away Flush Consumed*

100%

> Lagoon

n

i
i

_ . »•» i r*
"Includes evaporation loss f\ i\ O ̂  *



II. AIR SURVEY D. Applicable air pollution control code (Federal,
• State, local or regional) _________

A. Number of Fuel Burning Units at plant. The total Federal—- Clean Air Act of 1970
number of units in which fuel combustion for in- State " A*r Pollution Control Act
direct heating occurs, either for space heat or in- SC>2 ppm
dustrial use _______Z________________

NOX ppm
B. Annual fuel usage. The total quantities of all fuels

should be listed. If different grades of coal or fuel CO ppm
oil were used, they should be listed separately.

Hydrocarbons ppm

Particulates grains/SCF
**

Odors ppm, micrograms/M or
scentometer No.

(Units) Sulfur Content (%)

E. Name of air pollution control official in your

1. County Montgomery County
Name Mr. Willard
Address 1875 New Hope St. Norristown,

C. Air Pollution Controls. Any controls removing par- Telephone No. 215-277-3210
ticulate material or S02 from the flue gas streams
should be specified in this item. 2. State Pennsylvania

Name Mr. George T. O'Brien
Equipment Paniculate Control Amount of Combustion Address Pa. Dept of Health, P.O.Box 9C
Type Efficiency (%) Capacity Controlled (%) Telephone No. Harrisburg, Pa. 1.

717-238-7700
j_ ____ None_____ ____________

F. Have you received any complaint(s) from any of
2.————— —————————— ————————————— the public officials?

3.———— ————————— ———————————— Yes_____ MO X

4. ____ __________ ______________

G. If yes, state nature and disposal status of com-
' _~ T~ plaint(s). Attach separate sheet.
Comments: ——————————————————————————

H. Have you received any complaint(s) from the gen-
________________________________ eral public?

______________________________ Yes_____ No_X___

If yes, state nature and disposal status of com-
plaint(s). Attach separate sheet.

If no, do you expect ~~
separate sheet. Nc

AR30IOI6.



III. SOLID WASTE SURVEY (d) Municipal Disposal ___ (%).

A. Type of solid waste. The section should present a (e) By-Product Use Or
comprehensive display of the types and quantities Recovery________ (%).
of solid wastes generated by plant operations. Sell Credit
Quantities reported should reflect average daily op- (f) Other (Specify) A-5 .%> $70.?Q/fnn
erating conditions.

2. Total On-Site Disposal
Disposal (Tons/Day)

Quantity On-Site Off-Site (a) Incineration*——1^2—— (%)—100%
Type (Tons/Day) (%) (%)

(b) Landfill_________{%)______
1. Rock, sand,

gravel, etc. None (c) Other (Specify)_______ (%)______

2. Ash .0075 ____ 100% Comments:
III-A-9 We average 4.2 Fluorescent Tubes

3. Colfected Fly Ash None - - _______Per da7 '———————————————————
III-B-2-a Our incinerator should be

4. Sludge None , - - _________replaced - See Exhibit III-B-2-A

5. Metal Scrap, . —————————————————————————————————
Containers .89 _____100%

*On-Site incineration, while providing a solution to a solid
6. Paper Scrap, waste problem, may create an air pollution situation.

Containers 1»2 957, 5%
IV. NOISE SURVEY

7. Plastic None _____ _____
A. Objective Noise Measurements. Information con-

8. Garbage Included in item 6—— cerning objective sound level measurements is de-

9. Glass See Comments 100%
1. Have environmental noise measurements been

10. Other (specify)—— made? Yes _JL___ No _____
__________ ______ ____———— See Attached Sheet IV-A-1

If Yes (a) Date of last measurement 2-8-72
B. Disposal Methods. All solid wastes produced must (b) Organization or group conducting

eventually be disposed of in some manner. The in- trets R. C. Alien_______
tent of this item is to indicate what disposal meth- (c) Type of equipment used See Report
ods or techniques are currently in use at the plant (d) Maximum Boundary-Line Sound Lev-
site. els(dB)________________

(e) Report of tests: Enclosed—X———
1. Total Off-Site Disposal Available_____

(Tons/Day) Cost ($/Ton) Unavailable____

(a) Private Incineration ___(%)_______ • B. Complaints of Excessive Noise. In the absence of
objective environmental criteria relating to noise,

(b) Private Landfill .0075 (%) $40.00 complaints may be used in identifying and defin-
ing any potential problems. Parts (a) and (b) of

(c) Private Sanitary this item refer to employe and community gen-
Landfill ——:_________(%) _______ erated complaints, respectively.

RR30I017
'6



1. Are complaints received from workers regarding V. RADIOACTIVE MATERIALS
noise? Yes____ Mo X

A. I .'se of Radioactive Materials:
If Yes (a) Describe source(s) of noise referred

to in complaints -______ 1. Are radio isotopes at this facility? Yes ____
No _X—— If No, do not complete remainder

(b) Has protective or remedial action of this form.
been taken? Yes _- No -

2. Type of use. Define generally what use is made
2. Have persons in the area of this facility com- of tne radioactive material; specifics are not

plained to plant or local authorities concerning necessary.
noise from this plant?

(a) Manufacturing _____
Yes ____ No X

(b) Testing—————————
If Yes (a) Describe circumstances, action taken

and deposition of this complaint (°) Research.

(d) Other——————————(Specify)____

C. Noise Producing Equipment. A general descriptive B. Individual Responsible for Control of the Radio-
title should be used. active Materials:

List below equipment capable of generating high *• Name:.
sound levels.

2. Title:_

Type Of Equipment Number Hours Operated/Shift 3. Organization:.

v Power Press 20 frQ. 4 4. Area Code/Phone/Extension:.

2. Verti-Slide 12 *40 ^ C. Type and Quantities of Material Utilized:

3. _______________ _____ _______________ 1. Average quantity of radio isotopes on hand dur-
ing 1971 __________________ (Curies, C)

4. ___________ ____ ____________
2. Isotopic composition of the above. Chemical

5. ____________ ______ ____________ symbol and atomic weight are sufficient; i.e.,
|131( Sr̂ O, Û SS. Quantities may be expressed
in curies or microcuries, whichever is more con-

Comments: • venient.

______________,__________________ (a) Isotope ____ Quantity ————— (c)

:_______________________________ (b) Isotope ____ Quantity _____ (c)

_————————————————————————————— (c) Isotope———— Quantity————— (c)

.—————————————————————————————— (d) Isotope ———— Quantity ————— (c)

5R30SOI8



3. Amount of radioactive material in sealed sources (b) ———————————————————————————._._
________ (c). (Radio isotopes in this form
are not dangerous from an environmental con- (c) —————————————————————————_ ___
lamination standpoint.)

D. Removal or release of radioactive material: 3 Conditions of release to the water:

1. Quantity of material leaving plant (1971) (c) Soec'f'c T
— — — — ; ' Chemical Quantity Activity O f

„ „ . , . . . . _,. . u u u Radioisotope Species (c) (uc/1) Release*2. Specific isotopes involved. This item should be ——————— ————— ————— ————
filled in as fully as possible including the quan-
tities associated with each type of release. (a) _———————————————————————

Incorporated Release To. (b)
Radioisotope In Product (c) Environment (c)——————— ————————

(a)

—————— ———————— _____________ ^ Conditions of release in solid waste:

(c) ——————— ——————— ———————— Specific
_______ . ________ Chemical Quantity Activity Special

—————— ~— ————— Radioisotope Species (c) (uc/lb) Handling

(e) ——————— ——————— —————————
(a)

3. Amount of Radioactive Material accidently re-
leased 1971___________. Anysubstan- (b) ____
tial accidental release should be fully docu-
mented in an attachment. (c) ____

E. Form of Release to Environment: Comments:

1. Amount of radioactive materials given special
handling disposal I97I (c)____________

2. Conditions of release to the air.

Specific Type
Chemical Quantity Activity Of

Radioisotope Species (c) (uc/rr.3) Release*

(a) _________________________________ 'Continuous, Intermittent, Accidental

SR30I0.9



REFERENCE 7
Hazardous Uasti- Manifests

8/15/84 and A/4/85
Genera tor: Araetek, TSD Facility: Marisol, Inc.

&R3Q1020



Fon.WHW001.5S2> * - -. . <_TATE OF NEW JEflSEY
DEPARTMENT OF ENVIRONMENTAL PROTECTION

Pleat- TYPE all information. ' \ ' HAZARDOUS WASTE MANIFEST

PART A: ̂  GENERATOR'S COPY ___ DOCUMENT NO NJ 020127$
PHONE (INCLUDE AREA CODE)

-CIT»STATE.

TRANSMBRTER NO. V _. PHONE (INCLUDE AREA CODE)

I ADDRESS (STREET -

PHONE (INCLUDE AREA COOE) EPA ID NO.
I l 1 I I I l I

ISPORTER NO. 2

(STREET -CITY -STATE) ZIPCODE
I I I I

TREA^ENT, STORAGE gfijySPOSAU (TSD) FACILITY PHONE (INCLUDE AREA CODE)

SITE ADDRESS (STREET -CITY-STATE)

IF MORE THAN TWO TRANSPORTERS ARE fO BE UTILIZED, FILL OUT THfe FOLLOWING AS APPROPRIATE
THIS FORM IS NO. ____OF A TOTAL OF___. THE FIRST MANIFEST DOCUMENT NO. IS NJ mm>-1 I I I I I I

SPECIAL HANDLING INSTRUCTIONS INCLUDING CONTAINER EXEMPTION (i.e. IDENTIFICATION OF ADDITIONAL WASTES INCLUDED IN
SHIPMENT OF A NONHAZARDOUS NATURE WHICH DO NOT HAVE TO BE MANIFESTED)

GENERATOR'S CERTIFICATION: This h to certify that the above named mmerials are properly classified, described, marked »nd labelled and ar« in proper
condition for transportation according to the applicable regulations of the Department of Transportation, U.S. EPA and the State. The wattes described above
were consigned to the Transporter named. The Treatment, Storage or Disposal Facility can and will accept the shipment of hazardous waste, and has a valid
permit to do so. I certify that tht foregoing U true and correct to the best of my knowledge.

' ' ' " * '
EXPECTED ARRIVAL DATE

*E AND CERTIFICATION TRANSPOBTiER NO. 1 VEHICLE ID NO.
UPMENT -.ALSO PRINT SIGNATURti/7

S I IM i J jjS i W. AI Ŝ -̂  fT\ €S\~7 <im"fY\ \_____ _____
MO. DAY

AR30:i02!



Hi
PARTB: GENERATOR'S COPY
TRANSPORTER NO. 1 SIGNATURE AND CERTIFICATION OF
DELIVERY AND NON-TAMPERING WITHSHIPMENT.- ALSO PRIN

'SPORTER NO. 2 SIGNATURE AND CERTIFICATI.Tieftj
R€.CEIPT OF SHIPMENT -ALSO PRINT SIGNATUF _

' J i S i W i A . S i i i . , .
ANSPORTER NO. 2 VEHICLE ID NO. DATE RECEIVED

MO. DAY
TRANSPORTER NO. 2 SIGNATURE AND CERTIFICATION OF
DELIVERY AND NON-TAMPERING WITH SHIPMENT - ALSO PRINT SIGNATURE

DATE DELIVERED

M
TREATMENT STORAGE OR DISPOSAL FACILITY INDICATION OF ANY DIFFERENCES BETWEEN MANIFEST , uANni iwr MPTHnn
AND SHIPMENT OR LISTING OF REASONS FOR AND DISPOSITION OF REJECTED MATERIALS ' nM.Mui.iiMu me i nuu

n
I-«J
§,TSD FACILITY EPA ID NO.

-in
u-Cu-i
0'

FACILITY NAME

. 1 st c . l l
TREATMENT STORAGE OR DISPOSAL FACILITY SIGNATURE & CERTIFICATION
OF RECEIPT OF SHIPMENT - ALSO PRINT SIGNATURE

Ĵ t\,n̂ A.f~<_~. Ĵ /Vc- <-c «______________________

TITLE DATE RECEIVED

MO. D.V.
In case of*emerg*ncy or spill Immediately call the State the Emergency occurred in ' AtA4 A^A
and the N.J. Dept of Environmental Protection. DOCUMENT NO. NJ tlXU J f. f 3
rertn \ ̂«o EEe— /1-_..\ /erui\ ̂ rto •»«-.». /i.t:_i_^.v ^̂  ~̂ *•• ••• * ^̂(609) 292-5560 (Day) (609) 292-7172 (Niqht)

A.R30I022



MARISDL INCORPORATED
125 FACTORY LANE • MIDDLESEX, NEW JERSEY 08846 • PHONE 201-469-51 DO

M E S S A G E

ff\\vy Kfi. JXt-rroJI

.OucV £oĝ _ _^_Q C^PM f̂ee



HAZARDOUS WASTE
FEDERAL LAW PROHIBITS IMPROPER DISPOSAL

PROPER aar. SHIPPING NAME
\ no

•̂ j

fA

IF FOUND. CONTACT THE NEAREST POLICE
OR PUBLIC SAFETY AUTHORITY OR

U.S. ENVIRONMENTAL PROTECTION AGENCY

GENERATOR INFORMATION: / ^ r

AnnBPRR f S>»pV\vvtf /^gx_

P P A inewTiPir-ATinw wn r/̂ !̂ >, OC^S^ 2
MAMIPPRTnnrilMBNTMn ,, . ,. ,.

-ArriiMin.ATin^ STABT OATH ,.._,_.,_,,.. „ ,,„ .

fool

\ °i UH,t-r~_&' l

CONTAINS HAZARDOUS OR TOXIC WASTES

HANDLE WITH CARE!
'V H 3RADY CO AM ngnts reserved STOCK Np S7047

RR30102U
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" -'••• xlî r "*̂ *?̂  '' -.- " " ":' :?v :? .Division of Waste ̂'rt̂'*ii.ienfr;,"'f... ;,?;'•'.•."• '»• ̂-.'''̂  •'..*!< ''''•" ""c """, '

*tj*r CN 028, Trenton, NJ 08625 " <•-"-"
PtO»»8 print or type. (Form designed for use on elite (12-p.tch) typewriter.) Form Approved. OMB No. 2000-0404. Expif** 7-31-8
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"NIFORM HAZARDOUS
1 VASTE MANIFEST
f nerators Name and Mailing Address, •

' :-P̂ -r
4. Generator's Phone ( 21.J ) tS?'̂ ?l_l7\
5. Transporter 1 Company Name

7. Transporter Z- Company Name

l-pen.

* 1
*atMj_- W6 WA $) No X 2 / 7 _j, Oo.SS.ra'No11 in 1 1 1 f t f \mi9i3

jhaet̂ r.
IjSprlJSg; A?ejsa

9. Desranate4Fac%.N3me and Site.Adde>ssl£rlaoi, Inc.
125 Factory Lane
Middlesex, lev Jersey 08346

i6- -LL_
I8 1

, . 10.

IV
11. US DOT De'->criptk.n (Including Propsr Shipping Name. Hazard Class, and

leyivantu 1944$

US EPA ID Number
i 1,7 01 Mi.ri5r4r?

US EPA ID Number

1 1 1 1 1 1 1 1 1 1
US EPA JD Number .

12. Conta«
ID Number) • • • • • Mn""-r-'-

a. Iftax* Tri«_ilotro*̂ hyieci«
CSH-A SSf 1710 ' .v..,-̂

b

c. •

d.

> ^ ".̂ ̂ cStign̂ pescnRSons fa Ĵ terialsUstea Above "
TA *••»• *-."!', l,JC '. ̂ i'"<i._' ic.-i '̂  ^ 4. "£ ' '
. -I,..- •("... T!-, . . -

a. • .:-.-.,v..:-j*̂  .. • . . - - -A . ,_,

\
b. ... i.-r.-.I( J> •-"-. •• _.*"

f 1

1 1

1 1

'.. '. -""tS'- -'S

d
15; Special Handling Instructors and Additional ̂.formation . •

4

. /.̂ "rjĤ ,;. ^ ,«,..'

2 Page 1 Information m tne shaded areas
of X is not required by Federal law *

A. State Manifest ILI 1 Ĵ  f\ f} A f~ ̂ i f} **
Document Number flU A\ U U *T U J_ \J ̂.
B. State Gen. ID

stm
C. State Transporter's ID

D- Tl̂ f LP^ , >/VO .'
E State Tranqx-rtert ID-'

F. Transporter's Phone
'6. State FaoKty.iD ..„..., .,', ... .....
a. Facility's Prone <?ii/4*lV-3ilXl
-ers 13. 14. -̂ .1-.,
Type Total Quantity' ^ ,!* 'waste 'Na'-.v.

5 JZ / • ;„'. T ̂ ?"̂  G F 0 0 1 1

, • ' , , , , •-]«.*»'!

. ''.,,•
I III I ^ V".";','W' ",'f

.tt̂ O Irtl.'';:*!'.: '̂.'W Ĵ**?J-'..̂ _̂ __j|_2*..r.iî Ŝ i-_̂ _,:>&'lrt̂ _f ̂._, ̂,'_;..
T.ilT.̂i.-iîJ-i*'''''''? V.M4j*5_̂ *Of.. ̂ _̂.̂.J.'.v&._̂  *r*-__Sjl?H»̂ '- 'îs'

, .̂ t̂i1'' •*->tlfS6.T (-it..*-?̂ ' -̂T .i... PS fti*

. ' • .̂..

• • .» -1*

16. GENERATOR'S CERTIFICATION: 1 hereby declare that the contents of this consignment are fully ane
by proper shipping name and are classified, packed, marked, and labeled, and are in all respects in p
by highway according to applicable international and national governmental regulations, and all applicaW

Printed/Typed Name .̂  .' '̂̂ j_r • i-_f -- •,- •

17. Transporter 1 Acknowladgement of Seoeipt. of Mateiia-s
FTrted/Typed Name • .''• '̂jf- '. ' i;-''.-.. • r'» •'. • "',

18. Transporter 2 Acknowledgement of Receipt of Materials
Printed/Typed Name . ' . -

19. Discrepancy Indication Space

accurately described above •"
roper condition for transport
e State laws and regulations. r ———— - ————

Date
Signature . • ,. .._ . . _ _ _ _ _ . ' Mdnth Day Year

V.. ." • : ' " * - " " \>\\ f] .-| ̂/"'T

•- v • Date-
Signature . . „' " - ,-:,. '• -... • Month Day Year.

..*-.'"•"* y?t--*S<'. •..»'•• " ' •; ,••".."... .̂ 1*4-'v,-J *j. I-*
/' . ' ... . .. , •-• - , - . , . . - . .Oate.

Signature . • 'X, "• " ' 'f&nth Day Year
1 1 1 1 1 1 1

:.. Hi- '

^̂ B olrty Owner or Operator Certification of receipt of hazardous materials covered by this manifest except as noted n Item 19.
™
yT̂ rinted/Typed Name ., , ••'.,..

-
- ...,,,_

Date
Signatue .-.,._ ̂ _ ...'..„ .,', Monm Day Year

J rn'D^ft . Q35| | | |
———————————————————————— fiK«3n 1H^ ' ' ' '

EPA Form 8700-22 (3-84) .̂ , r g _



. state of New Jersey
Department of Enviromental Protection

Division of Waste Management
CN 028, Trenton, NJ 08625

print or type, (Form designed for use on elite (12-pitch) typewriter.) Form Approved. OMB No. 2000-0404. Expires 7-31-F

crO r V •"— * V._t/ | f

Rh'. HAZARDOUS : ' p̂ '̂ n Q?V 2 '1 4 2 4 7 5, ; ic Pew ' '
:.VAS7rr..̂ NIF£S7 ____! K i ̂  ) 1 1 i T T t I 4 5 3. '9 !3 e' 1 !

..̂ .r-̂ -'ess Ametek
1 Spring Avenue
Hatfield, Pennsylvania 19440 !~ j

• 215 822-2971 i SAME
v Name , 5 US £CA ID NjT.Der I C. Stare T-anst cner i ID

Lt Ĥ - ID '̂ .;mDer.. - .̂;mDer

I f t f I ! > t I ! I t
i >•<•'-•:•>._•? Fac- • 'STa ane Site Adc'esE • i-_ OS H-A10 r̂ _-r.oer
> T\^QT»n e?/-iT THC

« A w w

.

• H S;a;e TraisoonersiD

125 Factory Lane State Paclitv 5 ID— — — o S 3tc p*3C!lii*' S 'L7
1 Middlesex, New Jersey 08846______; ft J, D( 0; 0, 2,4, 5,4,5,4,4 JH .̂.̂  2ol/̂ 69-5100
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of New Jersey . ' *t .
Oepartmdnt of Etwiromental Protection ' J'*' »•

' " Division of Waste Management ': ''2̂ *̂?̂'.*::. V*
CN 028, Trenton, NJ 08625

Please yrint or type. (Form designed for use on elite (12-pitch) typewriter.) Form Approved. 0MB No. 2000-0404. Expires 7-31-86*i -ORM HAZARDOUS hpGen
/AS7E MANIFEST | f \

2 Page 1
of 1

irforrrialion in :he shadec afeas
is net 'SQLirec bv Feder3' • _v; *

3. Generators Name ana Mailing Addres
Spring Arenoe

A, State Manifest
Document Number

••#. .-•«<. S»tfi.sid, Pennsylvania 19440
4. Generators Phone { 215 ) 3822-2971

B. State Gen. ID
NJA0045193

5. Transporter 1 Company Name . 6. US EPA ID Number , • •£_____mi?iqpi4.iaii^fn
7. Transporter . •_>-• CompBny Name • ,8. US EPA ID Number

I I I t I I I I I I I
facility Name and Site Address . , 10. .. US EPA. ID .Number E Statft Transportflr's ._>•»••-• '•

125 Factory Laa* :
Middle«ei, M»v Jersey 138846 JJL

F. Tranaporlar's Phone """

11. .&Q<yr Description (Including Proper'Shipping Name,'Hazard Class, and ID Number) ••••

i a"" list* TrieklOK»thyi«ai
OEM-i. U

•
§ J. MQttionalQtasctlflSiĝ .tl̂

,
".i"1.' ;ar!.....>.."

a
* b.

15. Special.Handing Instructions and Additional Information
ii
9
_.

-vv , •;? • -x. ---rvc-jv-.m; wW
•'''yr . v s -.•rw'-r .•-..••«.

.̂V'--rf». *'f *" ̂  "",*C----"i w«.i-
'

16. GENERATOR'S CERTIFICATION: I hereby declare that the contents of tWs consignment are -fully and accuratety describeclabow-J . .***"
by proper shipping name and are classified, packed, marked, and labeled, and are in all respects in proper condition for transport"-'1"'-.-'
by highway according to applicable international and national governmental regulations....!*! all,applicable- State tews and regutetions,~;=>~-

..:E D̂ te
Printed/Typed Name

"
Signature ,•; . f ..,'.., •__. '•"'- ' "''" Month -Day Year

17, Transporter 1 AckncwfedgBmert of Receipt of Materia-S
A Printed/Typed Name
M
t

—— **•• • ̂ JL -••• —Ĵ jrw.1 ̂*—̂ jr̂ ~̂ >!~~&**—— . ————
18. Transporter. 2 AdtnowfedgaT-er.! of ISecept of Materials _ '.. .. .

Signature- ,.-.f. --'f-'i •««;-, - • --.-..--to _.'/.?•,:.•&.•.•£.-.•.•-• "-JUbntf! Day Vssr
-:,y -s«.s. ••-irr:.-<r ^ *.'•**•• s * *« - .a...2sa..a ii.™ .' . J •«'

~̂ r .>.,:..i.ej:3;-.:.-..-.r-
Printed/Typed Name' "̂ Signature-" • "̂  «*.*•.,>«•. ----1'---"̂ ^̂ ."̂ W.̂ M̂brif/i D-»y Vt.ar__**____T i l i I i

.̂,. t uTrj.--.: ,35• - "
..ciWyOwr̂  or OptratorCertifK̂ hcn (̂ receipt oi-razard̂

- ' - - - - • • - - - - - . •i •- -,.̂ . •„ ' '.. • • •**?•**»:' ~
. ' •.•_;'..:!..•(;.•'•'

Date

.EPA FormS70o-22-(3-84) . ;:-, , -f.V . 7 GENERATOR MAl̂ HtJ.- GENERATOR STATE
' M*,

if .f-



SHIPPING PAPER
PROM D.Cassel

AMETEK/ Hunter Spring
1 SPRING AVENUE, HATFIELD. PENNSYLVANIA 19440

MARISOL INC.
125 Factory Lane
Middlesex, NJ 08846

DncniAerrB. CONTENTS MERCHANDISE. THIS PARCEL MAT ic OPENED
rUollW^ltn. roo POSTAL INSPECTION IF NECESSARY. RETURN POSTAGE

GUARANTEED.

TMC 19TM TO THC 311T OF TMl MONTH. \t MID ON THC 1 OTN OF THC
FOLLOWINC MONTH.

TOUR ORDER NO.

OATt HCCCIVCD

OATC iHIff IO

STYLE PACKA6C

OU* OROCR NO.

OATC WANTED '

QUOTATION HO.

CHARGES

CHARCC TO

SHII> VIA .

Quantity Ordered

f

I
9"J

• ACK
ORDERED

1

QUANTITY
ORDERED

ta

QUANTITY
SHIPPED

-

PART NO. ft DESCRIPTION

55 gallon Used Oegreaser to be
rec leaned

<̂ ' •'"-
Return copy 4 to Pur̂ frasing

GROSS
WEIGHT

/if /..' - ••

NET
WEIGHT

"—— ——-^

UNIT
PRICE AMOUNT

»' .. **
~-~

FORM 113 C

ACCOUNTING

SR30I028



REFERENCE 8
Hazardous Waste Manifests

dates 11/11/85, 1/20/86, 4/30/86
Generator: Ametek, TSD Facility: Chemclenf Corp.

RR30I029



'- -' PENNSYLVANIA DEPARTMENT OF ENVWONMENtAt RESOURCES " -
Div-ision of Hazardous V-rasta Managflment . .....;.> •'_

P. 0. Box 2063
Harrisburg, PA 17120

jR-SWM-51 :Rev.B/84 Please print or type. (Form assigned for use on elite (12-pltch) typewriter.) Form Approved. 0MB No. 2000-0404. Expires 7-31-86

t
MFOBM HAZARDOUS
vVASTE MANIFEST

ID No. Manifest- "
3. Generator's N*me and Mattng Address

IHC» mmTER snti*c oi vi si on

2. Page 1
of.

Information in the shaded arfea'»"
is not required by Federal law.

A. State Manifest Document Number

PAB:flQ893Q34
4. Generator's Phone (
S. Transporter 1 Company

CFTUreFWF^̂ p̂ "*™F-̂ ™™r™p*̂ T̂ "r̂
7. Transporter 2 Company Name

E State IfVan*. ID
US EPA 10 Number9. Des.onst.-d Facility Name and Site Address

CCIl*
PI. PMOettllVtU-e FIKC Mot Raautreci

12. Containers

No. Type
11. US DOT Description Hncluding Pnptr Shipping Nfmt, H.ard Cl*ss, tnd ID Number)

qni_>A tn 1710
a.

VASTC 1,1,1
t

J. Addttkx-al Descriptions for Materials Usted Above ttaclud* phytie-l rtit* tmHun-t eodf) ~ <O(*C

'to 71" - '. -:_is;

.smuii,
.t;* .eisrtfid' .tnnnirnatwVt=*<•_.

i€U'>_j _n?«RiCj ̂ o n

16. GENERATOR'S CERTIFICATION: I hereby declare that the contents of this consignment are fully and accurately described above by proper '
shipping name and are classified, packed, marked, and labeled, and are in all respects in proper condition for transport by.
highway according to applicable international and national governmental regulations; and all applicable State laws/

regulations. I____D*t»
Printtd/Typtd N»m» Month D»y Ytar

17. Transporter 1 Acknowledgement of Receipt of.Materials
Sfgntturt _j/ s~*\ MK Month Dty

Printfd/Typfd Nfmt

Dty J_ew

l// IT-T
A
N

O 1 fS-̂ feTlSpoTTfr y Êk..Ĵ fc-6ement of Receipt of Materials_______________ * ______^ /"________________|_____Dttt
R

R _________________________________________ ___ _ ___ . ________________________________________________________________

19. Discrepancy Indication Space , ,

C

SJgn*tun Month D»y Yttr
________________i ' I ' I '

_j. Facility Owner or Operator: CenHIcation of receipt of hazardous materials covered by this manifest except si
Dttt

Printed/Typed Ntmt Signttun MoHth DlV Y$V

I I Iif.- EPA Form 8700-22 (3-84) COPY Q . Generator - Retained by Generator AKoU.UOU



SHIPPING PAPERS
11/8/85 FROM R.Askin

AMETEK/ Hunter Spring
1 SPRING AVENUE. HATFIELD, PENNSYLVANIA 1944O

CHEHCLENE CORP
258 H. Phoenixvilie Pike
Halvern, PA 19355
644-2986

nn.~ruip-.f-n CONTCNTS MERCHANDISE. THIS PARCEL MAY ac OPENED
rUSTHASTtK: FOB FOSTAI. iNsrccTiOH ir MCCCSSAHT. «-TU»M FOSTACC

GUARANTEED. . „

1 Of 1% DISCOUNT ON IMVOICCJ DATED THE 1ST TO THE 1 STM or THt
MONTH, ir "AID ON THC 2STH OF THE SAME MONTH. ON INVOICES DATED
THE 1 BTH TO THE 31 ST OF THE MONTH. IF PAID ON THE 1 0TH OF THE
FOLLOWING MONTH.

YOU* ORDER NO.

OATC HECJ-.IV..O

DATE pMIPPtO -•

>l IUj . L>
STY LE* I»AC MACE

OUR ONOEM NO.

DATE WANTED

QUOTATION NO.

CHAR6ES

CHARSE TO

•HI* VIA

Pick UP

Quantity Ordered
BACK

ORDERED

•

QUANTITY
ORDERED

17 Dru

-~

QUANTITY
SHIPPED

as )7plt.

/

2»

PART NO. A DESCRIPTION

«l Waste Trichloroethlyeee for recyclini

See our P.O. 59617

4£frJ(? .
Return copy 4 to Purchasing

GROSS
WEIGHT

•

NET
WEIGHT

UNIT
PRICE

•

AMOUNT
*

-

i

FORM 113 C

ORIGINATOR

:*•*•

.JJ-.R 3 0.LJJ'3 I; '. .



MANIFEST

CHEMCLENE CORPORATION
MALVERN, PA.
(215) 644-2986

" GENERATOR tT̂ &r- -$£>r/rt<*___________CODE________. ^ / :?
J WASTE DESCRIPTION ._ QUANTITY . REMARKS

Tr.g^Li-e1ke*P / 7 Ct

CHEMCLENE EMPLOYEE if.
AUTHORIZED SIGNATURE ^ CT Q Q
FOR GENERATOR_______/X ( /̂ .Ĵ .fL-

c -.-
DISPOSAL TREATMENT
FACILITY _____^_ir^f>fY\f le*o { -,-/>.

DATE RECEIVED ____

FACILITY EMPLOYEE ____

WHITE-OFFICE PINK - INVOICE
YELLOW - GENERATOR GOLD - PLANT

DO NOT WRITE BELOW THIS LINE

1



MANIFEST

CHEMCLENE CORPORATION
MALVERN.PA.
(216) M4-2986

PATF

/
WASTE DESCRIPTION QUANTITY - REMARKS

2

CHEMCLENE PMPI OYEg

AUTHORIZED SIGNATURE JL C n TJ
FOR GENERATOR ______

DISPOSAL TREATMENT X*/ /
Ĉ /î /rv* /<?'FACILITY _____L^hPsrV fc«g C d. ̂  />_ ^

DATE RECEIVED ________________________
FACILITY EMPLOYEE _________________________

WHITE - OFFICE PINK - INVOICE
YELLOW - GENERATOR GOLD - PLANT

DO NOT WRITE BELOW THIS LINE

4L

RR30I033



MANIFEST

CHEMCLENE CORPORATION
MALVERN.PA.

(215) 644-2986

I ttATE /A/A.JS
" CODE

WASTE DESCRIPTION / / QUANTITŶ  ,REMARKS
cfe rg> rr / /n r P/̂ ) /C •/. f / (>** (Let*-- - - - - - - i — - - - -- •

CHEMCLENE EMPLOYEE_____A).

AUTHORIZED SIGNATURE
FOR GENERATOR _____

DISPOSAL TREATMENT
F ACl LITY

DATE RECEIVED
FACILITY EMPLOYEE

I X"
fer, g V~

WHITE-OFFICE PINK-INVOICE
YELLOW - GENERATOR GOLD - PLANT

DO NOT WRITE BELOW THIS LINE



P.R301Q35



,.-**• ̂ SYLVANIÂ  DEPARTMENT OF ENVIRONMENTAL RESOURCES
V-' •••'•• ' Division of Hazardous Wa«te Management .. x\

P. 0. Box 2063
Harrisburg, PA 17120

Pkasa print or type. (Form deelgned for use on elite (12-pltch) typewriter.) Form Approved. 0MB No. 2000-0404. Expires 7-31-88

'NIFORM HAZARDOUS
WASTE MANIFEST

1. Generator's US EPA ID No. Information in the shaded areas
is not required by Federal law.

Generator's Name end MaWng Addres*
PAB 008934919 *W«TO S|<i6 0IVJSIl, mtricuj, ̂ A. i*wo

C. State Tram. ID
PA-AHv.«||

5. Transporter 1 Company
CGR*

7. Transporter 2 Company Name
E. State Trane. »

9. Designated Facility Name end SHe Address

H. pHcnuxviLiJC t»uec Not RgauJred

,, 12. Containers
11. US DOT Description (Including Pro/Mr Shipping /Verne, ««..«/.. C/»«, end ID.Numb»r)

' • " No. Type

VASTC TRICNLORCTHYUHC
tut i7»o
VAfTC UQt'lO, Me0.9e(TfttCNLOf|.

ctcontat

J. Additional Descriptions for Materials Lilted Above Km-atf* phytktl *i-t» -net h»zmrtfcoO-)

ditional Information
U-fcMXM tWIll

ItfttDtaKt-J-y
IhM

16. GENERATOR'S CERTIFICATION: I hereby declare that the contents of this consignment are fully and accurately described above by proper
shipping name and are classified, packed, marked, and labeled, and are in all respects in proper condition for transport by •
highway according to applicable international and national governmental regulations, and all applicable State laws/

regulations. [____Dttt
t̂ad/Typed /Verne

x:.
/Won./. D»y Vee/-A

17. Transporter 1 Acknowledgement of Rnoelpt of Materials Dttt

lent of Receipt of Materials_______________________________ _____________________Pftf
Printfd/Typtd Ntm*

fa
A Printtd/Typfd Wwiw^ ' n-v̂ -i.!",:.:« .--•-. S/gn»Wnt ĝ  jf fl Month Dfy
N

0
R

R
C

Stgratun Month Dty Ymur
I I I

1 9. Discrepancy Indication Spec*

facility Owner or Operator: Certification of receipt of hazardous materials covered by this manifest except as noted h

Prints/Typed N»m» Signtturt Month Dty few

EPA Form 8700-22 (3-84) COPY 8 - Generator - Retained by Generator



CHEMCLENE CORPORATION , ̂  rp
MALVERN, PA.

^̂ ^ (215) 644-2986

*̂ Ĥ u '-*-<: HATE T̂  2c .'?.?/
GENERATOR H'.'f fer JCr i /. a________ CODE_____________

3
WAST.; DESCRIPTION QUANTITY REMARKS

/__ ^X / / y /

'• V '.
CHEMCLENEEMPLOYEE '" ' '
AUTHORIZED SIGNATURE
FOR GENERATOR _____

DISPOSAL TREATMENT /~ / /
FACILITY ( ^ e/v r /oFACILITY . C ^ e/y <: AQ^ .o

DATE RECEIVED _________________
FACILITY EMPLOYEE ___________;______

WHITE - OFFICE PINK - INVOICE
YELLOW - GENERATOR GOLD - PLANT

DO NOT WRITE BELOW THIS LINE

fie?*-:'.* sfaK-.1̂ * "-.- * • • l.̂ ,̂̂  .' ̂ *̂ '



No. 107967
* ' * RECEIVING REPORT
IUNTER SPRING DIVISION « ONE SPRING AVENUE, HATFIELD, PA I9440

'• •'- "̂C L /-- > •'REC-OFROM <- 'I'--' "-. <- '—"•' , '- DATE // / "(,} " -

.••>. .--, / .y /^ .7 ; i1 / : /" /7 "•/-. -"• . - .
ADDRESS ' / / / -- x 7- '«- ' / ' ' DEPT.- / - ' -^ s~>/
P Q. NUMBER COt-t_ECT 1 — 1 CHARGES VIA NO. OF* PACKAGES

<• -' '<( i i P.ErA,o Q,̂  /?/_.- t- /.;
PARTIAL n̂ "̂ CONDITION OF CONTAINER:

SHIPMENT n ^- n r-i r-iCOMPLETE Q GOOD L_U-*̂  POOR (J CRUSHED [J OPEN Q

QUAN
REC-D.

X7

• _______

PART
NO.

.

D E S C R I P T I O N

]) /J- ,',-' .- // '

>V/T<^ /-/•/ /,7? /-/y
r n. / c. ./,£-,' /L/l -// V-' ̂ -/" /• -• /£

O. C. INSPECTION DELIVER TO WEIGHT

I

DESCRIPTION OF DEFECT:

•

^

REC-D V/ / /? •' jl--m+t̂ r L——

ponw NO tle e

.AR-30tO-3.fi-



RESOURCE
TECHNOLOGY
SERVICES, INC.

Six Berkeley Road, Devon, Pennsylvania 19333 Main Office: 215-687-4592

May 2, 1986

Ametek Inc.
Hunter 'Spring Division
1 Spring Avenue
Hatfield, PA 19440
Attn: B. Eckhart

RE: PA Hazardous Waste Manifest
Number PAB 2263391

Dear Mr. Eckhart/

Enclosed please find the generator's copy of the above

referenced manifest. Please retain on file as proof of the

legal disposal of your wastes.

If you should have any questions/ please contact me.

Thank you.

Sincerely/

Madeline Zollo
Scheduler

MZ/b j

Chemical and Hazardous Waste Management H D Q f, i (1 3 S
Suffolk, Virginia .... Regional Offices • • • • Montclair, New Jersey
804-539-0005 201-338-1898



PENNSYLVANIA DEPARTMENT OF ENVIRONMENTAL RESOURCES
Bureau of Waste Management

P. O. Box 2063
Hamsburg, PA 17120

Please print or type. (Forni dastgrwd for use on aUta (12-pHch) typewriter.)
ER-SWM-51:REV. 10/84___________form Approval. 0MB No. 2000-0404. Explrai 7-31-86______

T ^IFORM HAZARDOUS L Generator'* US EPA ID No.
/ASTE MANIFEST_______I •PADOOp^.t..- • • I

3. venerator's Name and Mating Addrata
AMETEK INC. HUNTEB. SPRING 01V
I SPRING AVE., MATFfELO,

4. Gan̂ ato.-.. Phon. ( lg 1

2. Page 1
of ,

Information in tht shadad araa*
I* not raquirad by Federal law
but It raauirad by Stita law.

A. Stata MantfaatAantfaat Docunwnt Numbw

PAB 2263391
B. State Q«n. ID

S. Tranaportar 1 Company Nama " 6. US EPA ID Numbar

CHEMCLENE CORP_______ ___ L
C. Stata TranavD
PA.AH f QUO' I

7. Tranaportar 2 Company Nama 8. US EPA ID Numbar
L

D. Tranaportaf-a Phona Ui-.

9. Da*ignatad Fadtty Nama and Site Addrnu 10. US EPA ID Numbar

RESOURCE TECHNOLOGY SERVICE:ET
F. Tiwiipari«*j JHiant t 1

NotIQ OAK STREPr*nMcur»4_Tr»tf-S*M DAUUis»n\jnLA* fNC.nt n»», tj**c_ o i t-.-itjnyow-t'n-v-̂ /̂ -F - - - i fj. FMMy'»nmm i<**mt< *«x«̂ :'ff»fMf •'
iS,.-11. US DOT Daacription (Including frop-r Shipping Nunt, HmnJ Oft*, m. IO Numbtrl

HAZARDOUS WASTE LIQUID, N.O.Se(LEAD &CHROMIUM)

J. AddMdMl Oaae-tpUona for MatariBla tlatcd Above Ondudt phyvto* *ti
Hax. Coda Phyalcat Stata . . . Haz. Coda Phydoal Slat*

b. U LU
.. U LU

LU
15. Specie) HandHng Inatruction* and AddKtonal InforrMtion

?-ics COOE # 76-H-A5S5 JOB # 76-7.J56
1 6. GENERATOR'S CERTIFICATION: I hereby declare that the contents of this consignment are fully and accurately described above by proper shipping name and ar* classified,

packed, marked and labeled, and are in all respects in proper condition for transport by highway according to applicable international and national government regulations.
Unless I am a small quantity generator who has been Exempted by statute or regulation from the duty to make a waste minimization certification under Section 3002 (b) of RCRA. I also
certify that I have a program in place to reduce volume and toxicity of waste generated to the degree I have determined to be economically practicable and I have selected the method of
treatment, storage, or disposal currently available to me which minimizes the present and future threat to human health and the environment.

Printfd/Typod Nuntt _ Signt̂ tef ^̂  * /*) _. *«o-rt O»y >*ar _

>
17.'Tr-n«porter 1 AcknowlM-gamant of Racaipt of Matariate

Month Dty KMT
I I I

19. Dtecrapancy lnd.cM.on Spao

cttty Ownar or Oparator. Cartfficatidn of raoalpt of hazardous material* eovarad by thta manffaat axcapt a* noted In ham 19.

T
Slgnttun K A •*+ C rĤ k&L- **«<* *»K >̂

-W
EPA Form 8700-22 (3-84) COPY 3 - Generator - Mailed by TSD Facility



REFERENCE 9
Ametek Interhouse~ correspondence

dated June 14. 1979

AR3QIOU



AMETEK _^̂ » ̂ » ^̂ î

Inter - House Correspondence ^
TO: W. C. Schulze OFFICE Mfg./Engrg._____ FROM: W. J. Panzeter

JECT: Toxic Materials DATE: June IA, 1979

Per your request of evaluation of memos dated 15 May 1979 and
4 June 1979 from Corporate, please note the following information.

1. The yearly usage of toxic materials we use at Hunter is
as follows:

A. Cyanide - 8,000 Ibs.
B. Sodium Bichromate - 9,600 Ibs.
C. Cadmium - 5,663 Ibs.
D. Cadmium Oxide - 1,200 Ibs.
E. Tri-Chlor - 5,000 Ibs.

2. The disposal of the aforenoted chemicals is accomplished as
noted below:

A. Cyanide is neutralized with sodium hypo chloride, fed
to our automatic plating sludge room, and fed to sewer
in a diluted state. The parts per million meet Hatfield
Sewer Authority criteria.

B. Sodium bichromate is rarely disposed of as it is used
as a molten coating. When we clean the tank, we
insert solium bichromate in a 55 gal. drum (in molten
state) and call a solid waste disposal dealer to pick
up the drum.

C. Cadmium and cadmium oxide are disposed into the sewer
in diluted particulates within Hatfield Sewer Authority
criteria.

D. Tri-chlor is set up on a two month cleaning schedule.
The tank is boiled out and refuse tri-chlor is put into
55 gal. drums. These drums are returned to original
vendor who distills the tri-chlor and returns to us

- for reuse.

3. The control, in plant, of these toxic chemical is accomplished
as follows:

A. Cyanide is checked, in solution, on a regular basis
(4 hrs.). Containers and tanks are checked for structural
stability by maintenance and replaced as needed. The
tanks are fully vented and equipped with splash guards.
The material is stored in a separate building, above ground
and in a temperature controlled room.

B. Sodium bichromate is used in a molten state and is



W. C. Schulze
Page 2
June 14, 1979

and fully covered. Any possibility of splashing is
contained and readily rinsed with, water. The operator
is required to wear protective apparel. This apparel
is supplied by the company, i.e., heat treat gloves
and apron, and a full visor face shield. This material
is received in chrystaline condition and stored on
pallets in a chemical room.

C. Cadmium is purchased in ball form for plating and is
stored above floor in drums. The plating tanks are
checked daily for balance of chemical and physical
condition.

E. Tri-chlor is stored in a 1,500 gal. tank. The degreasers
are equipped with splash guards and chiller coils. The
tri-chor parts per million leaching into the air is
checked by our vendor on a bi-yearly basis.
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1.0 INTRODUCTION

On Friday, May 8, 1987, Jeri Bulley, James DiClementi, Alicia

Fleitas, and Patricia Watterson of Versar Inc. traveled to Hatfield,

Montgomery County, Pennsylvania, to visit Zone of Contamination No. 2.
The purpose of the visit was to obtain additional site background

information to assist Versar in evaluating available contamination

assessment and site characterization of this zone. The potentially
responsible parties (PRPs) currently identified for this zone are Ametek

Inc. - Hunter Spring Division, Waste Conversion, Inc., A. Steiert and
Son, Inc., B&G Manufacturing Inc., and SPS Technologies Inc.

Arrangements were made to visit the Ametek facility to gain firsthand

knowledge of the facility layout and surroundings. The site visit was

coordinated with U.S. EPA Region III and Ametek. In addition to visiting

Ametek, a quick drive-by inspection of the other facilities in this zone
was planned to familiarize Versar with these PRPs and verify their

locations.

2.0 SUMMARY OF SITE ACTIVITIES

At approximately 10:00 a.m., Versar and EPA officials were met at

the Ametek facility by the company officials and their consultants.

Individuals present during the site visit included:

Humane Zia — U.S. EPA Region III, CERCLA Remedial Enforcement
Kate Siftar U.S. EPA Region III, CERCLA Remedial Enforcement
William H. Spencer Vice President, Ametek, Inc.
Keith Choper EnviroClean, Inc. of Pennsylvania
Alan C. Funk Environmental Resources Management, Inc.
Val Britton Environmental Resources Management, Inc.
Jeri Bulley Versar Inc.
James DiClementi Versar Inc.
Alicia Fleitas Versar Inc.
Patricia Watterson Versar Inc.

A site inspection was conducted of the paint storage area, the
trichloroethylene (TCE) storage area, the wooded area (along the stream),

the stream, and the manufacturing building. In addition the locations of

the backfilled lagoons, the settling basin, and the monitoring and
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production wells were verified. The facility personnel and their
consultants were interviewed concurrently with the site inspection.

The presence of stressed and dead vegetation in the vicinity of the

paint storage shed area, the TCE storage area, and the wooded area, which

was described in the consultants (ERM) study, was confirmed. The two
areas of most concern were the paint storage shed area and the TCE

storage area. William Spencer informed Versar and EPA Region III that

the dead vegetation near the TCE storage area was a result of spillage
when the tank was being refilled.

The manufacturing building is now gutted. All equipment, including

the Integrated Lancy wastewater treatment system was transported off-site

for use at another Ametek facility. Mr. Spencer informed Versar and EPA
Region III of his intent to sell the property. Interviews with Ametek's

consultants were informative and provided Versar with details on the well

monitoring system, contaminant concentrations and locations, and Ametek's
ideas for remedial action.

After the site inspection and interviews with Ametek and ERM, Versar

and EPA Region III drove around the Hatfield area to verify the locations

of the. remaining PRPs for Zone of Contamination No. 2. A. Steiert and
Son is located approximately 1/4 of a mile north of the Ametek facility.

It was evident from the drive through of the site that it had been burned
severely enough to close down its operations. B&G Manufacturing, Inc.

and Waste Conversion, Inc. are both located in the Line Lexington

Industrial Park close to the NPWA well NP-15.

A summary of the information obtained during the site visit will be

presented in Section 2.3 of the Evaluation Report.

3.0 PROBLEMS AND RESOLUTIONS

•There were no major problems associated with this inspection.

-2-
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4.0 RECOMMENDATIONS

The site visit was useful in providing firsthand knowledge of the

facility layout,"features, and surroundings. Developing a clear picture
of the site is valuable for completing subsequent tasks under this work

assignment. It is recommended, therefore, that site visits continue to

be part of the scope of work for technical review of documents. Due to
the valuable information which was obtained in speaking directly with the

facility representatives, it is also recommended that, in the future
tasks which require the evaluation of multiple facilities, attempts be

made to visit each facility individually.

-3-



ATTACHMENT A
ZONE OF CONTAMINATION NO. 2

AMETEK, INC.
VERSAR FIELD NOTES FOR SITE VISIT
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' Chopcr, EvvirbClea.n̂ nc. of
C- fun

Britten,

Jt/n

WILLIAM H. SPENCER
Vice President - Marlet Development _____

—————— ~ (215)696-9110

Alan C. Funk, P.G.

AMETEK
OPER.' IONS HEADQUARTERS Environmental Resources Management, Inc.
Stat.on Square TWO. Paoi.. PA 19301 Te, MS] b47..m 999 West Chester.Pike • West Chester, Pennsylvania, 19382

EnviroClean, Inc.
of Pennsylvania

K*Wt Chopw, P.E.
General Manager
999 West Chester Pike
Post Office Box 333
West Chester, Pennsylvania 19381
(215)431-3802
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ATTACHMENT B
ZONE OF CONTAMINATION NO. 2

AMETEK, INC., A. STEIERT AND SONS, WASTE CONVERSIONS
SITE VISIT PICTURES
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Zone of Contamination No. 2
Ametek, Inc.

Picture - , v - - - . . . - ~
Number Description

1 • Looking northeast from Richmond Road gatehouse and production
well 1 (inside gatehouse).

2 Looking north from gatehouse. Monitoring well 1.

3 Monitoring well 2, located along the southwest corner of the
manufacturing building.

4 Looking southeast from gatehouse, former location of above
ground TCE storage tank. Also monitoring well 2.

5 ~ " Looking east from southeast corner of manufacturing building.
Paint storage sheds currently empty.

6 Back of largest paint storage shed. Note: Stressed vegetation
adjacent to shed. Versar personnel did not detect organic
vapor concentrations above background.

7 Looking southeast from paint storage area. Monitoring well 3
and piezometers.

8 East of manufacturing building. Two piezometers,

9 Looking northwest at manufacturing building and water tank.
Note: rusted drums in grass.

10 Wooded area east of manufacturing building. Debris consisting
of wood spools and wire.

11 ~ Looking north. Creek that transects Ametek's property. Val
Britton (ESC) describing condition of the creek.

12 Looking south. Creek that transects Ametek's property.

13 East of manufacturing building and along creek. Former
settling basin.

14 East of manufacturing building and along creek. Former
settling basin. Currently contains rainwater with algae.

15 Looking east from behind paint storage shed. Monitoring well 3
and former lagoon area.



16 Looking southeast from behind paint storage area. Monitoring
well 3.

17 Looking northwest from lagoon area. Main manufacturing
building. Also, ERM, Versar, and EPA personnel.

18 Looking south. Production well 2.

19 -Paint storage area. Former location of small paint storage
shed.

20 From Richmond Road, Ametek facility.

Zone of Contamination No. 2
A. Steiert and Son, Inc.

Picture
Number Description

1 Looking from entrance road. Gutted manufacturing building.

2 Looking from entrance road. Onsite lagoon/pond 1.

3 Lagoon/pond 2.

Zone of Contamination No. 2
Waste Conversion

Picture
Number Description

1 Looking northeast from Sandstone Road. Front of Waste
Conversion building.

2 Looking southwest from Coldesac. Northside of building.
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REFERENCE 11
Ametek, Hunter Springs Division

Purchase ord.-r for compact housing
cartridge watc-r filters, 4/1/80
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REFERENCE 12
U-tter dated S.-ptembvr 11, 1981
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"Rio j ectryM.au.â  (MvifM̂ T& SON, ASSOCIATES

GWYNEDD PLAZA • SPRING HOUSE PENNSYLVANIA 19477 • (215)643-4600'

September 11, 1981

Honorable Bert C. Daikeler Honorable Arlen Specter
P.O. Box 159, Room 20 Capital Annex 253 Senate Office Building
Harrisburg, PA 17120 Washington, DC 20510

And And
Century Plaza, Room 101, 100 W. Main St. ' 600 Arch Street, Room 9256
Lansdale, PA 19446 Philadelphia, PA 19106

Honorable Edwin G. Holl Clifford L. Jones, Secretary
Senate Post Office, Main Capitol Building Commonwealth of Pennsylvania
Harrisburg, PA 17120 • Department of Environmental Resources

And 9th Floor, Fulton Building
331 N. Broad Street P.O. Box 2063
Lansdale, PA 19446 Harrisburg, PA 17120

Honorable Richard Thornburgh Geoffrey Stengel, Jr., Secretary
Governor of the State of Pennsylvania Department of Commerce
Room 225, Main Capitol Harrisburg, PA 17120
Harrisburg, PA 17120

Honorable' LeRoy S. Zimmerman
Honorable Richard T. Schulze Attorney General, Commonwealth of Penna.
Two East Lancaster Avenue 16th Floor, Strawberry Square
Paoli, PA 19301 Harrisburg, PA 17120

And
432 Cannon House Office Building A. Russell Parkhouse, Chairman
Washington, DC 20515 Montgomery County Commissioners

Court House
Honorable John Heinz, III Norristown, PA 19404
443 Russell Office Building
Washington, DC 20510 Peter N. Bibko, Regional Director

And U.S. Environmental Protection Agency
600 Arch Street, Room 9456 Curtis Building, 6th and Walnut Sts.
Philadelphia, PA 19106 Philadelphia, PA 19106

Reference: Complainl: of Regulatory Violations— Waste Conversion, Inc.
2869 Sandstone Drive, Line Lexington Industrial Park
Hatfield Township, Montgomery County, Pennsylvania
Emissions to the Air; Handling of Treated Sludge Byproducts

Dear Representative Daikeler, Senator Holl, Governor Thornburgh,
Representative Schulze, Senator Heinz, Senator Specter, Secretary Jones,
Secretary Stengel, Attorney General Zimmerman, Commissioner Parkhouse,
and Mr. Bibko: ^

I seek your involvement and advice in a matter pertaining to the improper treatment
and handling of corrosive chemical waste products by a company, tradi«~ -

GEORGE W. NEFF, R.A.
MANNY J. NEFF. A.I.C.P. NEW YOHK • -CNN-.YLVANIA • NtW JtK̂ ê  ̂  Q j 0*8"!* * CAUirOHNIA



Complaint of Regulatory Violations-
Waste Conversion, Inc.
September 11, 1981
Page 2 of 5

Conversion, Inc., situated on a two-acre lot in the middle of a highly populated
light Industrial Park. I serve as the Park Administrator, as well as the princi-
pal Owner and Developer, and represent many of the companies which have invested
in new offices and plants there, hired and trained many new employees from the
area, and have become immediately affected by the activities of this company.

Background;
Waste Conversion started operating a few years ago as a Lessee in approximately
8,000 square feet of a 24,000 square foot building owned and utilized by a
garden equipment distributor, the Roncc..i Equipment Company, Inc. When the
building Owner, Carl Ronconi, died in late 1979, his Estate moved his business
out of the building and tried unsuccessfully to rent its space.

In the meantime, facing the threat of litigation over abuse to the part of the
structure and premises occupied by Waste Conversion, Inc., its Owner mapiaged to
sell the business, and the new Owner procured from the Ronconi Estate a Lease-
Purchase Agreement for the entire building. Since then, Waste Conversion, Inc.
has expanded its activities manifold, and what used to be a random or occasional
problem has turned into a daily and obnoxious nuisance, representing a clear
violation of the Commonwealth's law pertaining to public malodors.

Complaints.
One serious problem pertains to the manner in which Waste Conversion, Inc. handles
and disposes of the concentrated waste byproducts, or sludge, of its treatment
process. Presently, the sludge is dumped out one of the loading doors onto the
macadam driveway apron and accumulated over several days into a sizable heap.
Eventually, it is scooped up with a front-end loader and placed in a dump truck
for off-site disposal. In the interim, however, this concentrated pile remains
largely unprotected from the weather— gases and odors escaping— and when it rains
portions of the pile wash down the driveway into a storm sewer, which conducts this
potentially highly contaminating material into a drainage swale leading to the
Neshaminy Creek.

The second problem is the acute and unceasing fumes and odors emitted from the
plant, primarily through a vent pipe on the roof but also through the loading
doors, windows and other openings in the building walls. The gaseous effluent
seems to be heavier than air, and has a tendency to drift in clouds directly at
adjacent buildings-- such that employees of those buildings often cannot breathe
normally out of door.* or open their office windows for fresh air. Construction
and maintenance workmen have also reported sickening effects of prolonged exposure
to the air in the vicinity of the Waste Conversion plant.

Worst of all, these fumes and odors are sufficiently concentrated that they get
sucked into the fresh air intakes and circulated through the heating and air
conditioning systems of other buildings— reportedly causing eye irritations,
dizziness, nausea and headaches to various employees, some of whom had to go
home in order to escape the vapors, and resulting in lost production time to
their employers. Relief is contingent only upon the vagaries of atmospheric
conditions.

AR301082



Complaint of Regulatory Violations-
Waste Conversion, Inc.
September 11, 1981
Page 3 of 5

Contrary to State Air Quality Regulations, one section of which requires that:

"No person shall cause, suffer, or permit the emission
into the outdoor atmosphere of any malodorous air
contaminants from any source whatsoever, including those
in compliance with the provisions of subsection (a) of
this section, in such a manner that the malodors are
detectable beyond the property of the person,"1

the odors from Waste Conversion are off«n.so pungent as to be routinely detectable
from distances of 500 feet or more from the source. Employees of the buildings at
the periphery of the Industrial Park, delivery personnel, visitors, even residents
living two blocks away have observed and reported the repulsive smell.

The emissions from Waste Conversion, Inc. continue virtually without interruption
around the clock, every day of the week. The color of the vapors and the odor is
nearly always the same, except when the plume changes from white to orange, at
which time, according to knowledgable observers, an acid mist of toxic nitrous
oxide is being vented to the atmosphere. Recently, the worst occurrences have
been observed late at night or very early in the morning when, apparently, the
emissions can best be comouflaged.

Efforts toward Remedial Action;

We have met with municipal officials from Hatfield Township and, although their
cooperation has been excellent, we have found their jurisdiction limited in this
specific area of the law, and have been advised to direct our efforts to the State
level. Accordingly, we have had a number of meetings and other communications
with personnel of the Pennsylvania Department of Environmental Resources, at its
Norristown office and at the Industrial Park, and provided information and photo-
graphs on numerous observations and incidents at the Waste Conversion plant. ̂

The personnel at D.E.R. acknowledge that Waste Conversion is "probably" violating
the Air Quality Regulations, that Waste Conversion is operating without an Air
Emissions Permit, and that the question is less whether the company should be
fined than how much of a fine should be imposed. Yet, there seems to be a curious
reluctance on the part of the Department to impose sanctions or, at the very least,
to mandate a reduction in the level of activity, if not a shutdown, until the
company can demonstrate compliance with the Regulations.

Despite an overwhelming preponderance of eyewitness testimony, the Department seems
to be hiding behind the "complexity of the chemistry involved" as an excuse for do-
ing nothing. The Department also cites a lack of manpower (e.g., four inspectors
to cover 1,200 plants in a two county area) as the reason it cannot schedule more
surveillance, on-site inspections and analyses to endeavor to identify the precise
cause of these fumes and odors. Such a posture does not instill confidence that
the Department is really serving to protect the public health.
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Complaint of Regulatory Violations-
Waste Conversion, Inc.
September 11, 1981
Page 4 of 5

Some representatives from neighboring companies and myself have met with the Owner
of Waste Conversion recently and, after hearing his plans, there remains great
skepticism that the company will ever be able to comply with the law— because of
the limitations of the facility it is occupying compared with the volume of bus-
iness it is attempting to conduct. The Owner has conceded that this location is
not particularly conducive, but a principal impediment to relocating is that it
would take at least two years to procure the necessary permits at another location.

We are not sure how Waste Conversion came into operation in the first place, ex-
cept perhaps under a Solid Waste Disposal.Permit issued by the U.S. Environmental
Protection Agency and/or the Pennsylvania Department of Environmental Resources.

Summation;

I believe the Pennsylvania Department of Environmental Resources has given far too
much latitude to Waste Conversion, Inc., which has dramatically expanded its
operations without all the necessary permits, and with a shameful disregard for
the rights of other people working and living in the immediate community. I
believe the Owner of Waste Conversion undertook a business risk, and should be
required to raise the necessary capital by borrowing or other means in order to
procure the treatment equipment which would solve these problems and to subsidize
a reduced -level or interruption of activity until he can demonstrate compliance
with the Air Quality Regulations.

There is no equation, in my opinion, in which any presumed benefits to the Common-
wealth can justify the social costs of this operation in terms of the threatened
health of the employees at surrounding plants as well as the potentially ruinous
effect the prolonging of this condition could have on the employment and tax base
of the local economy.3

Many of the buildings in the Industrial Park have been financed through the Common-
wealth's Industrial Development Authority mechanism, the sole purpose of which has
been to promote jobs and economic stability in communities such as Hatfield Township.
Yet, because of the irresponsible acts of one company, several of these companies
are threatened, first, with the loss of key personnel who will not tolerate these
continuous emissions and who fear for their health, second, with a real impediment
to growth at this location because prospective employees balk at a work environment
rendered unappealing or dangerous by the adjacent activities of Waste Conversion
and, finally, with contamination of their products, some of which must be processed
or manufactured under ultra-clean conditions.

Conclusion:

I believe a reasonable enforcement approach should take the following form:

1. Cite and fine Waste Conversion, Inc. at lease for recent violations
which can be documentated by copious eyewitness testimony of lay
persons and professional engineers with chemical backgrounds.

AR3iOI08i.



Complaint of Regulatory Violations—
Waste Conversion, Inc.
September 11, 1981
Page 5 of 5

2. Mandate a reduction in the level of activity at the plant
while the Operator pursues a specific and approved plan.
of remedy and until strict compliance with all appropriate
regulations can be.demonstrated.

3. Require Waste Conversion to provide independently conducted
and verifiable stack emissions analyses, in order to assure
that no toxic contaminants are being released into the
atmosphere and that the public health is secure.

4. Require periodic, warninglesr inspections by qualified
chemists or engineers who can corroborate the accuracy
of manifests and reports filed by the Operator with
D.E.R. and E.P.A. and who can also knowledgeably in-
vestigate complaints from inside of the plant.

5. If, after a reasonable period of time, the Operator cannot
demonstrate compliance with the laws, any existing Permits
should be revoked, the plant should be shut down, and the
business allowed to fail.

On behalf of the many people who have expressed to me their extreme concern
over this matter, I implore you to question the reasons for the vague and
dilatory response of the Department of Environmental Resources to these pro-
blems and, wherever possible, to provoke and support swift and unequivocal
enforcement of the laws it is charged to uphold.

Thank you very much for your consideration of this information and for any
advice and assistance you are able to provide.

Sincerely yours,

Manny J. Ne-ff

MJN:bjd
Enclosures: Photographs

cc: Board of Commissioners of Hatfield Township, John R. Greene, Chairman
Marc B. Davis, Esq., Township Solicitor

Footnotes;_________________________________________________________
1. Title 25, Rule and Regulations; Part I, Pennsylvania Department of Environmental

Resources; Subpart C, Protection of Natural Resources; Article III, Air Resources;
Paragraph 123.31, Odor Emissions, Limitations; Subparagraph (b).

2. D.E.R. personnel we have met with are Rao Kona, Thomas McGinley and John Petrella,
Air Pollution Control Engineers, Bureau of Air Quality, Norris*— " ^

k=

3. OUT concern extends not only to employees at surrounding plant)
notified Mr. Bernard Dillon, Jr., Area Director, of the U.S. Dept. of Le&or,
Occupational Safety and Health Administration, Philadelphia, PA re
investigation of conditions inside the Waste Conversion, Inc. plant. -
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REFERENCE 13
Hand drawn sketch of site features
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\
INC.

2869 Sandstone Drive / Hatfield, Pennsylvania 19440 / 215-822-8996

March 11, 1985

Michigan Disposal, Inc.
P. 0. Box 5116
Dearborn, Michigan 48128

Gentlemen:

As per our letter of January 17, 1985, we have not received our
signed receipt for Manifest #MI0452053, dated October 10, 1984.
Please forward same at your earliest convenience so that we may
close our fourth quarter file.

Thank you in advance for your prompt attention to the above, we
. remain,

Very truly yours,

WASTE CONVERSION, INC.

AR30I i2U



REFERENCE 14
Selected Generator Quarterly

Hazardous Waste Reports
(January 1984 through June 1986).
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' or Prirrt in lrnk DEPARTMENT OF ENVIRONMENTAL R !CES

F
ST'oB or Prirrt in lrnk DE

1YH BUREAU OF SOLID WASTE MANAG.. <:NT

GENERATOR QUARTERLY HAZARDOUS WASTE REPORT
Generator's EPA I.D. No. PADQ85690592
TSD Facility's EPA I.D. No
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TSD Facility's Name Michigan Disposal
Addre88 ____________49350 N. Service DRive Belleville Ml 48111
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-— - —
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vx.ĉ x̂  (̂"̂
| Manifest Document Number -/>-) | 01 5 95 ̂£)
i/Jft̂ ^ x̂/'f.oy/.-vj-.. (t}/?,ij*> -" **1 A-JI _-6

Manifest Document Number •v̂ /'' ̂7 5"̂ ? 5"" ft—-
W - ̂ r
Manifest Document Number -w ( & 1 !T f ~T*?1 —

Manifest Document Number - W / (j> '? 5- *? 5" "}1. _ -
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..SWM"6°"V Print in Ink DEPARTMENT OF ENVIRONMENTAL RESOURCES
•joe*4 TVP BUREAU OF SOLID WASTE MANAGEMENT

GENERATOR QUARTERLY HAZARDOUS WASTE REPORT
ranerator's EPA I.D. No. PAD085690592__________

Fa?mty "PA ..D. Mn. MID000724831_______
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SVVM-65*', pr|nt jn ,nk DEPARTMENT OF ENVIRONMENTAL RESOURCES

:!_8.9 TYP« BUREAU OF SOLID WASTE MANAGEMENT
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DEPARTMENT OF EiV'RCNMJ-.'.TAL RESOURCES.
' BUREAU OF SOLID WASTE MANAGEMENT

TSD FACILITY QUARTERLY HAZARDOUS WASTE REPORT
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f BUREAU OF SOLID WASTE MANAGEMENT
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- ^ m l n k DEPARTMENT OF'ENVIRONMENTAL RESOURCES
* P"n X-~UREAU OF SOLID WASTE MANAGEMENTX-~' rlcTSD FACILITY QUARTERLY HAZARDOUS WAS! c REPORT
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Mar.ifoi. Document Number - ff}£ £ Q ̂(0 % %"<=) /

LpA-£>T£- T'/t/c/rt-â d&nvŷ &AJE. '
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SPS•TECHNOLOGIES

July 9, 1986

CERTIFIED MAIL
RETURN RECEIPT REQUESTED

Ms. Lorie Acker
U.S. Environmental Protection Agency, Region III
Site investigation and Support Section (3HW23)
841 Chestnut Building, 6th Floor
Philadelphia, PA 19107

Re: North Penn Water Authority Municipal Well Contamination

Dear Ms. Acker:

This letter is in response to your June 23, 1986 letter to Mr.
William McDonald, SPS Technologies Inc., Hatfield, PA 19440,
regarding municipal well water contamination in the North Penn
area.

Please be advised that the SPS Technologies manufacturing plant
in Hatfield does not purchase trichloroethylene or
perchloroethylene and does not use these solvents or any other
vapor degreasing agents in the manufacturing process. In
addition, the waste materials generated at the Hatfield plant
are not classified as hazardous.

Several of the chemicals used by the maintenance department do
contain some chlorinated organic constituents. These products
are listed, along with the quantities purchased in 1985, in the
enclosed Attachment A. It should be noted that these products
are essentially consumed in their entirety when used, and no
hazardous waste is generated.

I am also enclosing a copy of a soil contamination survey of
the Hatfield plant site conducted by the North Penn Water
Resources Association (Attachment B). As you can see from the
survey results, only one small area on the west side of the
facility showed a response above background level. That
particular location has been identified as the area where
members of a model airplane flying club refuel their planes.
In the opinion of the surveyor, this area did not present any
threat to the local groundwater.

Corporate Offices

VERSAR DOCUMENT ~vnania 18940

P.nMTROl NO V^l-oq 12151 seo-sooo
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ATTACHMENT A

PROPRIETARY PRODUCTS CONTAINING CHLORINATED ORGANIC COMPOUNDS
USED IN SPS HATFIELD MANUFACTURING PLANT

Mobiltac "E" - Mobil Oil Company. Contains 15%
trichloroethylene. Used as machine lubricant. None
purchased in 1985.

LUBRIPLATE - Fiske Brothers Refining Company. Aerosol
lubricant containing 47% 1,1,1-trichloroethane as solvent
and 20% propane as propellant. Used as machine lubricant.
Twenty four 16 ounce cans purchased in 1985.

ZEP 45 - Zep Manufacturing Company. Lubricant containing 20-25%
methylene chloride, 20-25% 1,1,1-trichloroethane, 5-10%
1,1,2-trichloro-l,2,2-trifluoroethane and 5-10% amyl
acetate. Used as a machine lubricant. Forty eight 21
ounce cans purchased in 1985.

XL-98 - Bullen Chemical Co. Parts cleaning fluid containing
40% or more mineral spirits and 40% or more
1,1,1-trichloroethane (methyl chloroform). Used in parts
wash tank in maintenance area to clean parts. Reportedly,
it is never discarded. As the level in the wash tank
drops, fresh fluid is added. Two 55 gallon drums purchased
in 1985.

TENANT 510 REMOVER - Tenant Company. Contains 70-80% methylene
chloride, 1-5% toluene, 10-15% isopropyl alcohol, 1-5%
methanol and 5-10% hydroxyacetic acid. A small quantity of
this material was purchased and used in 1986 to remove
aisle marking lines.

A R 3 0 I I U 3



We believe that this information should be sufficient to
demonstrate that SPS's Hatfield plant is not a source of
groundwater contamination.

please do not hesitate to contact me if you have further
questions regarding this matter.

Sincerely

h(ohn W. Benz, Jr.
anager, EnvironmentaljAffairs

JWB/js
7414C

cc: W. McDonald

RR30I
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1875 «ev Hê  Strait
Korristoun, FA f%0l

) 277-3210

Xuiustrial . , .
'Hunter "I'jjriitg - «-l»i»io»', of *Mt«k. IRC*

Inc.

in iuar«etion eonib«Ud a

. « not,- ;.
/.t«-: in. ke«'jr_.kr.3« with . :*cv«Td rw_ir«*»*.Rt.ev .Th»-.rl*.»»

it h_iin.-' Ror.tsaln̂ .-et. wtth Cfv̂ a* 4:ti cian.Af̂ i.ta * •: . .
t-j .-:.!»>» -vvi;.**' *r '' "•

; fr.it Is to t.^tfj :••(". •."..*& :.-̂ t -r̂  *,f.. v, clatter. ;.. vf ̂ -.ur . •'•
'

O, *nd ô«clfti •Oowliti'-i A., 3, kftd D, far further ivt4k£l»,
r«f«r to ' '''" ' "

fra- r-.
.2 t»k_t. to •ccvAipll.ih ccvVflliJict-^ Ihe sti'.̂ f̂t.. w.«t
Uit* by ir-.ieh ca»;;.ilJ.rc* will .r-e »_e« li«.h«r. *; 4 th«

-A.u-.Mr in -which you it;t»-r" t" *een^^it«* :t tr. artS*r to r vent
* rweurr-r,c« of the

vlll
or future i«̂ ;*» »c.tlon. . ,

V»ry truly

Chief, &r.rtirs»a«r.t */x *£&if,i»tretiv«
, •etiott , , ..:•.'

LJ/kT
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**m&_. i cit mmter spring
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Mr,. E. W.. Sayer • ' ' ' '•' •. . -. .-. •...''•''••. -'-. • Y.. .,'• ' ''V.'.'.- , ' - . ' . - . ' " • - ' . ' !-''."''7 •--.- •'
Chief, Enforcenent and Administrative Section • '.'•'-. Y :1 "Y •
Departnent of Environmental Resources . ;i '...'.'''. - Y. -.
Corrsaon wealth of Pennsylvania ;. ; . :".Y. • Y
1875 .Stew .Hope Street • .: . '.-••- •" ,- -'.•••"..':•'.' • -•; • ' '''•'•-;.;" "';.'•'--'' '•.'• ; "• ••. '• -;'. Vn
Nprriatown, Pennsylvania 19401 '•;•""', "•'.">'. "...'..-.. '•:';•:,' v;'.-. •"•-'-'-'.. "•:.'''''•-.. i / .'; '-'•" :;..'

Dear Mr. Sayer:- ./....; "''•',.•• . ' ; - • •-' '..'..'•.-•-"''•'." '• •-.'":..'•.'' '''.':̂ ''-' • '>.•''..?'>'•'.-•••.•',''.•'""" ' :. '.."..

Your letter of 6 July 1971 advised that the AMETEK/Hunter Sp'ring "Division'
industrial waste treatment facility is not being operated in accordance
with Board requireraents, rinse water is being contaminated with cyanide
and discharged, and that we are violating our industrial waste permit. v
.Further, a clear-cut statement describing the action bei.njt taken: to ac-.
'coraplish compliance was requested by 20 July 1971, . - .

This is to notify you .that-a 'thorough investigation of our industrial waste
treatment facility has been conducted and the following facts detertsined;

,1. The facility is intact and .all equipment is functioning as
• . '• intended. " " • ' " • ---. ' . . • ' • • • • •'•;'•'•-• -•;•.•,>-.••'.• ..;"'.' .-•'••"' • •• ',

" 2. In view of <\) above, the only source of rinse water contam-
, .ination could be carry ever from the'Integrated trwatment,

tanks into the fresh water rinse tanks. .';•.'. :/ • . :....'. ;.."-'

Arrtordingly the following';corrective action in-operating thc facility, has
}•••. .. ' ':'.••• .-:'••• . • • ' • " • • •"•-!• "-.-.V ••'•_,.- .--.:.'-•':."'. .."..'•', "lY ..-"'.,.-'. ••'..... -;. • •

1. The operation has been changed to promote a more effective
ion• exchange tn the,treatment tank by intrea*ing the chlarin*i
content and the flow rate of the neutralizing solution.

2. Ihc- method of ismersin^ the drun 'into the treatment tank has
been changed fron. a dip and soak to a dip, raise-, drair, re-

• dip, raise and drain sequence which should -also (ireatly improve
the ion exchange in the treatntnt tank. .

3. Prior to transferring the barrel to tht? fresh watt'r rinse, the
barrel wsll be tested for the presence" of chlorine.

A. Nev t«.-st equipnent has been .vurchassed which will pofRst.thf
detection of rain'ute quantities ot cyanide. Also, t^ further
increase thv- sensi t i vi tv of these tests, they will bo pc-rf»>nttf d
.11 the rinse 'tursks as "well as at tiic i'resh wat«r plant di

M «



.
equipment should be delivered early in August and will be placed late
operation iwedlately, '-;••;".•• ATy.::>".--̂  ;•• .̂ .-.•:-.:•:;-:..;, -;̂ . ^.Y-'Y

• • . • - - . . . . . . . - - - • . . . • !.: •'• -.• • ....' ............ ; • • • • • . . • • . . . . . ; , • ., •

• • - . • . ' • "•:•'.*.' -•:(••'•- ' '•- ' ̂'?.~-.T. .~".-.!". * V ••/.-•*. "-• -- •' -'"••-•'••- -,,•"> '• .. • ' •• . .

Y:̂ \Y

• • • • ' " . . • - •-"'•;..:-.•-': ̂  -VY: •-;•--.-:;vY-^- . • - • ' ' . . - " - '.;. - ' s - < - •.'• '-j..- • • • . - •
-Y '. :•. •• - • -.:•':•. :̂ -Y;̂ :----K"Y'Y';- •••v:V--^----..-:-;-;-.'•.: -:••••'-! --.- Y. '-"\
: •'•••• ..--''J-'•-'.'• • "-.-" Y- ';-...-Y/.---;-..';-' :,-:.:>1';;::.- :/;-''̂ rf ;.-.'; '"••..-.•".:. .•.:..: _:.'/;", .:'.•.; .' ' ;



»a*sp.-•*§*•-» .- ••"•.-,*...*• -'r-.*>w. *• dk«n bv us. -we••*«*:* «.•» *."i"--—̂ —, -<

Ŝ ^̂1Ŝ f̂ĉ .̂|g!̂.!•_;2^- .f.;.».,'-:».,»-.:*tr.B̂ ^̂';'rÂ ô;:̂::1̂ .̂v:.-5̂'''̂^

5W» ""y *••...'—• • ' --- . '.- •-
Mri wUUa* tf. Spencer -/x
-- --' . * - ' ^ • K " * 1 W..̂  4 jvkl* .•'<

•V̂ ^ •.. •:• • •- • .;•••••• -.,-;- ..-•: -.t'-V-v. -.•y-.';,"-'-.-^:--:---:* • •--••'-.- .' • . - . • . . . - • , • • • • . . . . • - rv. r.--J: .•••'...•.- -.-.r.-*••!'"•'-'•«-• -.•.----...-...=f.̂ â.̂ ŷ̂ ^̂ ^̂ y'-̂ ' •• •'*
'v̂-nr;;̂^̂.:j.̂ .̂.i|f.̂f|̂^̂.||p3qi isg;-:Y-



TO. "; V. ̂  Spenctr
Subt«ct!f blSWSAI

''~~~~~̂  • '••• . I J. if" «.7~5~P ', **W*?V* h«*a*w» , •• »*wjî » , ... . J .7. ""..- •;, •,.*. '••> • -i.* ***..,'..*• - • t' '! • -? *, ̂  "_••• . f ' .' i •:'•' "•••'' - '•X'*' ,-.->../"-» ": .. -. ""̂  .""'.-:•*'. . "'" V ' • »Y''

;:::-"':̂'̂:0ŷ,Y--.̂V̂X̂'̂:̂:;.̂f̂
•̂£.;'̂.-̂ f̂̂

'•.•~>-!-:.:-••'•:-""'•'•: .''•':''•"_'•;."•'.'~*. '\'L:'-:--''-"':':''fi_:-'_̂'*''.̂£-+i'̂  ''•'.''J-'~̂'::''''~'̂

ihe'rf:î .i'i'itĉ ^̂

pTOi.fesier*{̂ <̂  ..:.;.::4-̂ v'
'• int«Rrat«d-'cyanld*^tr«at.n_nt.(..- y "̂-̂  ;YY;7' Y:. .-_'•'! ...Y ". _.j.'..'̂ .Uncy 'systea

Larcy .5yBt_Wb.-YLarcy . 5 y B _ . . ] < s . • • • • . • • v ' " - ' ' - v ;

- ..--'-•. .. C»- .• vyan»_e. «t»nt«» »*'**»» ***-' + *'. •"• ••:*,...•.. . _..t..- >••.-•.-..•".. ... .:--.. <• • • • . • .'.-. -'•'.-' •..•'.--,•
".- "-.-'' ••' '.'•-': ' .;̂ ™" -; -.̂ t<̂ '̂-'' •"'̂  -£'.'•• ..: ."i_j. c';'-̂ -' •' • Ŷ  .:'"'~-:':.~i~C"';'•'•'-'"'•• '-'•••*,̂  '"'• '•'".'"V'-•;'"-•>-Vv̂ r"-_.'-.-j;•••''_'; "'. •"- _. .'_'• -V':r.' •' '-."'-'' '...I'.Y?

""' • '•' ''.'•••'; .-'•• -.."• i"' '"•'.-' j- •.-'• -.''''•' ' -•f' '• 'i?'"" .if'--'" 'J*™'. •• '̂ r̂.̂'::~. ''>'v. .' "'"''''.'•''''?.•.-'•" .'̂ V .'•• ~i.\'''.'.'"• '' VC
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-etter dated October 23, 1985
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TO

Oct. 23, 1985

Ron Askin
Asetek - Hunter Spring Division
One Spring Avenue
Hatfield, PA 19440

Dear Ront

I have cospleted the drawing of the results of the HNU "sniffing" oi your
site. I have enclosed « copy of the drawings. Please note that there are two
bloM-ups o-f areas that Mere saspled extensively. These blow-ups are on the
second page. The third page is a copy of the raw data.

As I had sentioned to you the day I was at you facility, I think that there
•re two areas of concern. The first area is shown in blow-up nuaber II. This
area is where eepty druas are being stored (teaporarily). The readings shown
in blow-up were very high and confined to a stall area. I suspect that this
represents a recent, snail spill. If drues are to be kept here for extended
periods, I suggest that you build a cement, curbed pad on which to store the
druas." This would contain any spilled aaterial for eventual disposal or would
allow for evaporative .loss.

The second area of concern is near your TCE storage container (shown in
blow-up I). The soil near this area gives extreaely high readings on the HNU.
As we discussed, I feel that this contamination is due to losses during filling
of your TCE storage container. I recommend that you remove this soil, and any
other soil in the area that registers as contaminated and renovate it by
appropriate mean*. The aethod of renovation is your choice. An inexpensive
nay is sieple aeration of the removed soil. It would be wise to eliminate any
grassy area near the TCE storage area by paving it over. In addition, I
recommend that you curb the present TCE storage tank pad.

Please let me know if I can be of assistance to you during these
activities. Thank you for your cooperation.

Sincerely,

Jerry Coyle
NPNRA Representative

&R3QS 159
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REFERENCE 21
Water avid Waste Quality Reports

for Waste- Conversion
December 22, 1981 (five reports)
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Letter dated January 25, 1982
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.» •>*• . •' ••
\ • >*!>.* <_v % ' » .

> ̂ 7">T/ S UNttEO fit Am* ENViftONMKNTM. PnOTKCTfON ACCMCV

DATE : January 2S,

6G/M5 Analysis of Hatflcld Saaplts
820103-0̂ -05

: Joftft Austin I ̂  Joseph L. Slay ton
Chcaiit ^ Chemist

: Daniel K. Dorowll.y
Acting Chief, Lab Section

»erc examined for the presence of organic coicpourms listed as
*B_se/Neutral" and "AclcJ" extractable priority pollutants using gas
C-irssaatrography/mass spectromstry . Concentrdtlono of these compounds
were determined using the relative respvnse of authentic standards to the
internal standard. t .

es »ere also examined for the presence of compounds in aodiMon to
those on the priority pollutant list. Tentative identification of these
compounds »as nsade on tne ccwiparison of sample spectra to the EPA/NlH
h«c Spectral Library. Concentrations for these compound;. »*ere estimated
based on the response of the internal standard.

cc: Patricia J. Brant*
QA Officer

JA/JlS/bwl

.?̂ r̂ ^̂ "̂?̂



I $at»al« Dftscr.ption
i ' - — - *• '

7 " • • ' • • . -
•I

". ' •

$ . Laboratory Number!
' '^ • •- '• '820t06*Ql Hatfield Borough Well 16

820108-0* ' Vast* Convert tun Inc., Effluent to $e»er
. System '

820108-03 Hatfield To*nsMp SfP Final' ' • - . . . . -H20103-04 Hhiladftlphia Suburban Water Co., Ra*. Intake
Water

820103-05 Field Blank

Traces of a hiohly toxic pesticide Chlormeohos CA Rsg. No. 24934-91-6
(s-chloromethyl-0, 0-diethlphcsphuro.ithicate) »*ere noted in samples
820108-02 »<id 820)03-03. A product description is attached.

*

820103-01 Hatfield Borough Veil 16
. * •

- Acid Extract:

Priority Pollutants
»

Hone detected
Other Compounds

Kone detected

Base/Heutral Extract:

Priority Pollutants

None detected
Otter Compounds ppb

triethylphosphoric acid ester 1-10
Three unidentifiable compounds best
matching methyl and methyl etKyl
substituted bcnzenesulfonamioe 10-100•-4 1-10

•10-100



8,0108-02 Waste Coaverston Inc., Effluent to Sewer Syste»
_E»lracts ' • V - .. . *-
Priority Pollutat.ts ppo

'" phenol - ;' ••' ' .i:;"-'" •'•• .YY ' '. ' "• - 1.24
I 2»cMorc-3-«ethylphenol .13
4 . " "'.:, ,' "'."' " ' ' ::". - " •• ';*
1 Other Cospounds • ' pp«

;<•*
*

•-..'V

' . 1-10
2-«ethy.butanoic acfd •* .1-1
pentanolc acid ... 1-10
3-aethyl~2-buteno5c ac?d ' .1-1
2-butoxyethanol • .1-1
4-«ethylpentanoic *cW .1-1
hexanoic acid 1-10
2-hydroxy-3-methl-2-cyclopenten-l-one •• »1-1
bpnzensfnethanol ' .1-1
heptanoic or hexunoic acid .1-1
vethylphenol isooer .1-1
bsnzeneethanol 1-10
2-m<*thl-$-.j»ethylene-7-octen-2-ol .1-1
cyclohexanecarboxylic acid .1-1
trimethlhexanoic acid isomer ' * .1-1
benzoic acid ..1-1
octanoic acid 1-10
benzeneacettc add 1-10
benzeneprop.noic acid .1-1
tsethoxypropenylphenol .1-1
.alpha.ethylbenzene acetic acid .1-1
hydroxymethoxybenzaldenyde isoraer .1-1
Chydroxymethoxyphenyl) elhanone isomer .1-1
2,4-dihydroxy-3,6-dimethylbenzoic acid
methyl ester .1-1
ethyl (roethylbutyl}-2,4,6.(lHt3H,5H)-
pyrimidinetrione isomer .1-1
3»7-dihydro-l,3,7-tri«ethyl-lH-purine 10-100
ethyl-phenyl-2.4,6(lH,3H,5H}pyri»idinetrione
Isoraer .1-1 ,
Six unidentified compounds (best matched
substituted phosphorodithioic acid ester) .1-1
Twenty unidentifiable compounds .1-10
One compound best matched chloroaephos at
thc s.»$<! retention time as noted in
sampre 820108-03 0.01-0.1

Wi*̂ %&$?̂ ^
• .y,"- -7 • -v*< '̂'"' ''-\ "•" *' ,*' •'-*'* ..'*. "• *••»!- *•-•".. x'f * **"*' '•- --'••'• x'.-'*'r'*'< *** -*" *'*"•':''-* *>;*-*"••-*•';" ":.V* i * ,•.'.' ' v>,*-'-. *-\ • '•' •.._'.•.•>(;»_• •"* •'!'. >•"*."- • • ,' - •-. - .-*.-'•(. '.'---%.,-"—* Vi.7- .. •'.-",•_• _.-: •-• . .



820103-03 Haste Conversion inc., Effluent to Se*er

gasg./Betitral Extract;

Priority Pfillutants
• '

l»4-d1chlorcbe.i2ene .18
diethylphlftalatt ."• .13
K-phenylbenzeriaalne decozposHion
product of ff-nitrosodiphcflyle<aine .03

Other Compounds '.•'•".-

4-hydroxy-4-oetf»yl-2-pentanone .1-1 .
cyclohexanone .1-1
2-butaxyethanol .1-1
benzaldehyde .1.1
6-O€thyl-S-ljepten-2-one .1-1
?-B.ethyl-3HQ...thylene-lt6-octadiene 1-10
benzenetcethanol i-io
3,7-diciethyi-l,7-octanediol 1-10
M,B-di-iethylbenzenaraine l-.O
3,7-diiRethyl-3-ocUnol l-.O
^ :n~ene ethanol . t _ 10-100
2-fflfcthy!-6-.uethy!ene-7-octen-2-ol 10-100
l,7,7-trf.aethyl-bicyclo[2.2.1}heptan-2-o«t .1-1
triraethyl-3-cyclohexene-l-oethanol isooer 1-10
dlaethyletftylcyclohexanol isomer 1-10
tnethoxypropenylphenol .1-1
tributylphosphoric acid ester .1-1
Thirty five other sample components were
not identifiable .1-10



Quality Control

1. Each day before acquisition of any samples tne uass spectrometer ,s
. calibrated using FC43.

•

2. The calibration is verified by obtaining tne spectra of e knc-n
cosspowjd (DFTPP). All mast assicnnents and relative abundances are
found to be in acceptable ranges or ti\e instrument is adjusted tw»til
suitable spectra of the kno*n are obtained.

3. Jtwediately before analysis each sample 1s spiked with en Internal
standard DlO-anthracene. All quattitation or estimates of
concentration are oarfe in comparison to the internal standard.

4. Mixed standards of extractable priority pollutants are analyzed
before each oroup of samples. The relative response of each comp.uft4
versus the internal standard 1s determined for use in quanti tat ion,

5. For each group of samples extracted a method blank is prepared and
exaained for laboratory introduced contamination.

6. Organic free water accompanies the samplers from the 'iMoratory to
the field and is returned and stored with the sasples. Such field
blanks are examined for cont&aination. '

7. t»:?ore taking samples with submersible pumps, organic .ree «*ater is
first pumped through the lines. These puop blanks are exoaineC for
contamination.

8. Method, field, and pump blanks may be ex-sained by 6C-KIO prior to
GC/HS analysis. In the absence of any contamination CC/HS analysis
is not performed.
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COUNTY OF BUCKS
DEPARTM£f>~r OF HEALTH

W*a«t C*»tir, Do>k» t(»wtt, ft.
FIELD OFFJC«

3, ftrittol. ft. I9C07 - )8|.&«9t
SIS Wat Ew» lh-.. County Noith Asaa 1W».. QuU««o*.i Pi. U»S! - S-V4SM

G>.-nmmJ<*rn * ' ;; i • r ***** K. Û dnufth. MJ), M.MI. BoMtt of Hê k
hid W. McBviuw, M.D.. Chair***
John L. Jtcoby, JV» CXamu*
Mn. Quc.cs Bcnhayoa
Prases L. Ridt»rd». Jr., D.O.

. Ryaa

ELX1NE y.
ANDREW L
CARL F. FOMASH

^ '. FraocaL.R-.ck.icds.Jr_D.O.

I
Decsaber 10, 1981

TO: Walt Stanley, Operations Chief - DER - Region I

Peter G. Noil, EPS - B.C.D.H.

Al Wills, Chief, Division of Erjvircnriental Er«ineerir.g» B.C.DJH. fQ Mj ,t>

SUBJECT: OtJor Investlgaticn - !.e.-.ha.i-lny Creek

_.ne follcwing la a report concerning ny recent investigation of odor ccfrplaints
f.pan eonsue-ers cf Fhil-ftdelphitt Suburtan Water Co-pany.

Cn C-eco-ior 1, 1981, our D-rpartnent received a report frcci thc Femsylvsrda Department
of Envlrcrtajntal. Kesouroes concerning taate aixi cxJor coc-plal_..-ts received froa custcners
of the Philadelphia Suburban Water Ccrspany. I Inspected the l̂ shanlny feter Plant the
sane day and found a paint odor in the water entering the plant. !Jo odors or ur.uwal
conditions were observed in the creex at- the plant intake.

Kr. Gene Guthan of the catf-eny's. tJryn M&wr lab &rid learned the
following:

On Movarber .??, brcnir-e entered tlie plant forring trcroforra and causing tasta
and odcr in heated vater. Marginal chlorine and increased carbcn f«2€d v̂ pre used to
solve the premier;. Oi Noveriber 30, an epcuy paint odor was found ir. the v.̂ ter. .
Mr. Guthan was working on the best treatm_r..t to handle this. KeJther cischorjTe
vas traceable.

C.T; Decerrer 3rd and t̂h cur repartĴ r̂.t investigated a repcrt ty the -nt *>..*• c'jr;-"i.t\v
of odors in the Vest Branch of the ̂ ĥ3KLry. We t»̂ ccd these cdcrs to th*e Hf;t-f 1.;"̂:
Tt«nship Autacrlty.Sew.--ge Treatment Plant. They were noticeable thrcû hn-t the riftr;t
arxi in ttje plant effluent ard in the chlorinated ovt?rf.Sov frcr the S'̂ rv--. t/

Joe Crocco, plant operator, shewed ne th-.xx.gj4 the treairant facility irx. *o.p:r
tlr.at tte odors ar-e due to pr»'itreated industrial wastes dischsrj.̂  tc t.v̂ - r Icr.t by
Waste CcnversicT. Ccrpary. He E£.id t!".a.t th.e odors were actual.ly less t.'v
v̂ re alvjays evident at the p.! ant. lie ir.iieateO that the overflew ol'
after the heavy i-ain on Decer-ber Irt arxi tk^rpCM-ed rci-.ttr.ely -.Jurir-c srtl •_̂ t«'
substantial r-ain.

Mr. Crocco adviBexJ us that, with tl-jt exception cf increase-, ferric chloride fce>;.
tc keep down a rlsir-g seccnciary sludge blaricst, nothirg xrŝ ual had j£-pp--̂ <-'3 at
facility. .

a D oni iQ1



Bichard Mattingly, watervays patrolman for thc Philadelphia Sidiurban Water
arrived at ths plant after tracing the odor Jjj the creek free the

i.ntftis to the Hat field Eeyage -I-reatnet-t Plant. Soeples vcsre collected
by us and the water ccqpany of chlorinated effluent, chidlnatJesi cascDxoi, and the
Waate strcsn frcm Kpste Ctrrversion Ccc.pa.ny. 'St» Dfqttrtzuerit of E_nv.}.rc_.Tae..ttal
Pesourccs office in Norriatown was advised.

The State Lstoratory analysed the sables en Decejrtber 8 end repcrted that the effluent
ccntainfid an organic acid and appeared by U7 seen to be different from the overflew
and the vaste conversion discharge. The latter had a hl&i pfi. No further infornaticr.
was found. 1he results were phonsd to Wait Stanley. Joe Feola and Hob Alan of EER
will continue tt» Investl̂ tion on Decenber 9.

Cur D̂ pertzaent checked the Vest Branch of the Kesh&ndny on Decerter 9 and found the
odcr still existed at County line Bead. It xas faintly noticeable in the JJeshaminy
Creek at L̂ per State Hoed. Ken Shull of the Water Coopeny was contacted and reported
the problem was ouch laproved at the plant.

It appear- that organic testing of the pretreated discharge frcns Waste Conversion
Ctn5»ny is needed to adequately ronitor and control taste and odor' producing discharge
frctn the Hatfield Township Authority Sewage Treatment Plant.

Waste Conversion Conpany or the Hatfield Township's Authority should be required
to routinely cerduct the appropriate tests.
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215 631-24D9

February 3, 1932

Mr* August C. Schultea, President

€ -t-

*

Waste Conversion, line. — .

Sandstone Drive .

Hatfteld, ?A 19440 ^

f>: Industrial Vtste ^

~J • Waste Conversion, Inc. ^

Hfltfleld Township

Montgomery Cotnty *•

?̂ ~l ^

Dear !̂r. Schultes: *•

Ihls Is to ooft£lra t3̂ a results o£ oy Inspection conducted on Dececber 21» 1931 *

which revealed the following: t
\

1. DisoK-irges o£ waste material to the ground surface have coctanlnaCid ,

the groundwacer, «s evidenced by the enclosed saople results. |

2. Tank trucks were beLt̂  unloaded Into the collection pit.
<L

3. Waste ILquLds were beLng allowed Co accuaulate in the oullecclon pit.
4

The unpenaitted discharge of Irviustrtal waste, -ten 1, tn waters of clw
«Coraaonwealth (lnclu<ltop, grtjundwater) La * vtolattoo of Section 307 o£ the CVi\*r. %



'':j © ' Section 316 of tha Clean Streaos law requires that Iaj-.down.er3 or occupiers *
"

t

•_

I correct conditions v&lch ar« Cfluclng or have the potefittal to causa pollution.

In addiron, such conditions, itena 2 and 3, ore in violation of Title 25,
Chapter 101, Section 101.3 of the Rules and RegaUt_0r_i of thft Department of *

& En.vlroreaent.al Resources regarding special water pollution regulations.

0 We ore requesting that Uaste Conversion, Inc. take the following actions to *.
correct and mitigate the effects of this grouidwater pollution prcblem;

• c
It> later than February 18, 1982, to retain a qualified hydrogeologist aad

suhait to the Departcsnt for approval, a vork plan describing the scope and *

0 nethods of a hydrogeologic study to deteroine the extent and fc-pact of soil *

end groundwater contantnation ac and in the vicinity of the subject site.

The work plan should include target dates for cotapletion of tha various ^

© tasks comprising the study, including a final report and rccoomendatL'x.a. *

The scope of the otudy should include as a oinliaua:
Ĵ n

Definition of the present extent of soil and gro_ndwater pollution.
C

Evaluation of t±« potential for further spread of aoil and grour-rfuatex-
1 ̂  f1 pollution. *

' • CDefinition of all sources of die pollution and a description of the *

; Q means and taethoda proposed or used for the elialnation of naLJ srturc«.j. *

Evaluation of alternatives avallab..e co abate the soil and groundwater -

pollution.

A groundwaier quality ixwitori_.Tg program wttich will allow £or

evaluation of lô g-tarra grcnjndwater quality cocxUclons «nt. >JKlcn will "



e

ensure the protection of public heaTtt-
•*

*

Coocluslcnfli and propooad actions t» abate the noil and

pollution and a schedule for Accoc.pl iahing such actions

If you have say questions, please £eel free to contact ae.

Very truly yours.

JOSEPH A.

Uater Quality Specialist

cc: Len Perrone, Borough {-fanager

Sidney Briton, To-nship Manager

Leon Gonshor

Vayne Lynn

Lewis Luchie

Re 30 DC611

EICLOSUSE

- 3 -

'.v̂ yrT?-î .W.rĝ ;r̂ -̂.̂
••. - .... . •• .••. •-. . ..;.-.- ;:-,. •_;?,.-.• u •••*;• '-:-,, i-̂ ':;'•'.••-.•-• v"':1- / .•;•'• ."•'.>::. .' '.--:: '••• ./""".'''*'•'''•.•"''' -;' ' .'.R-'J U l; O'Cf ."'• '-•
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ATTACHMENT B '

R-EItMlxi t-J *=» T E: R RESOURCES <=»SSOC-: I f*T I OIxj

Nov. S, 1935

Williai. McDonald
SPS Technologies
Township Line Road •
Hatfield, PA 19440

Dear Bill:

I have completed the drawing of the results of the HNU "sniffing* at your
site. 1 have enclosed a copy o-f the drawing and the raw data. It can be seen
from the drawing that your site had no sajor areas of concern. The green dots
indicate background levels of organics. One small area on the west side of
your facility (adjacent to a door) showed response above background. This is a
very small area and presents no threat to the local groundwater. Any response
to this area of contamination is left up to you. Thank you for your cooperation.

Sincerely,

Jerry Coyle
NPWRA Representative

end
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REFERENCE 26 '.
Purchase orders for trichloroethylene

between Ametek, Inc., Hatfield, Pennsylvania
and Pioneer Salt and Chemical Company

Philadelphia, Pennsylvania
Dates February 1980 through June 1982
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AMETEK No' 65147mfmmmW»Wmm m K_~_k RECEIVING REPORT
HUNTER SPRING DIVISION • ONE SPRING AVENUE. HATFIELD. PA I9J.IO • >-"VI

PARTIAL n CONDITION OF CONTAINER
SHIPMENT ~, — _ — . .-, _

COMPLETE^T_________gOOOJ^* POOR Q CRUSHED Q OPEN __]

OUAN
REC'D.

PART
NO.

D E S C R I P T I O N

/frfla.xCfê ?

Q C. INSPECTION

D

DELIVER TO WEIGHT

DESCRIPTION OF DEFECT:

FORM NO I JO B 1

flRSOl 191.



AMBTEK
D HUKTEK SMiNO DtVIKON

1 VM1NQ AVENUE. HATnEU>. KNNSYLVANIA1M40

REMIHANCE STATEMENT

DETACH BEFORE
DEPOSITING CHECK

INVOICE DATE
2/21/0

GROSS AMOUNT
2,<J28.00

2,928.00

DISCOUNT NET AMOUNT
2*928.00

2f<328.00

" AMETEK
HUNTER SPRING DIVISION • 1 SPRING AVE., HATFIELD, PENNSYLVANIA 19440 94061

NO. 94061
BANKERS TRUST COMPANY

16 WALL STREET, NEW YORK, N.Y.

PAY EXACTLY THE SUM OF

AMOUNT
DOLLARS CENTS

$>**2,<328.00 FACTORY ACCOUNT

TO THE ORDER OF AMETEK
m PION£EPSALTCO HUNTER SPRING DIVISION
J 940 N DELAh-SRE AVE
- PHILAaFtPHIA PA 19123 __________________

NON-NEGOTIABLE
no 2 io«o ;o 3s:o i«— ...*.- AUTHORizEDbieNA7URE5

AR30I 195
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PURCHASE REQUISITION AMETEK JSJ2 355y
' «•"»-•*-**»*** nf,\4Ul allies- HUNTER SPRING DIVISION . ONE SPRING AVENUE, HATFIELD PA 19440 il •> «fir *&

JDEPT. FOR ACCOUNT-

^TOMER —.————————————————________________)OB ORDER___________________ SR#-

QUANTITY PRIORITY RATING CONTRACT NO.

APPROVED
101 •
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AMETEK -a 67498f mBwBBBi • ••••». RFfFIVINIf* RFPORT
(ttJNTER SPRING DIVISION • ONE SPRING AVENUE. HATflELD, PA 19440

^ Lz9lfr

PARTIAL. I""] CONDITION OP CONTAINER.
SHIPMENT _ _ _. ._.

COMPLETE fil̂ S- GOOD Q-^ POOR Jj CRUSHED D OPEN Q

OUAN
REC'D

PART

NO.
D E S C R I P T I O N

/AS

Q. C. INSPECTION DELIVER TO WEIGHT

DESCRIPTION OF DEFECT:

- • r l / "

FORM NO I 3» B

REC'D

1

flR30!20i



« AMETEK N? 3452-9PURCHASE REQUISITION oto*^HUNTER SPRING DIVISION . ONE SPRING AVENUE. HATFIELD. PA. 19440

~̂~oi J3EPT. FOR ACCOUNT.

CUSTOMER __________________________________IOB ORDER___________________ SR#.

QUANTITY PRIORITY RATING CONTRACT NO.

IpCo

REQ. BY______________:_____\ ...-DATE- ' -________SUG. SUPU-

AR30I202



WEIGHT CORDED
Ntftober,

t no**-

AR30I2QS



I;

j;
i

0.

£ j

Su
bj
cc
i 

to
 S
ec
iK
in
 J

 a

<fci.ft

lE
MI
CA
L 
CO
.

a.

3
cc
Ul
Ul

2

i

i>i
! s s: o c

3s
SiCi"s

Srs ..
si
r

«
N
at

<
O.
•
<
-J

X

UJ

$
UJrr

D
E
L
 A
W
 A

Z

C

*

:

!

•I
I 
ng
n 
th
t 
fo
ll
ow
in
g 
Mi
l

-

<

1

1

1

°

8

1̂

a

>

i
i
.
i
I

I

2

M 
ct
we
«.

 t
r*
 t
o 

fa
« 
|M

•m
p 
h«
ri
, 
"T
o 
bl

 Pr
cp
nc
l

s

D
^
»

SB-

M:

ec

!

s

1

\

-

I

I
a
1

•

i
1
•B

|

!

_j

i£
CO1
K1
<_»

1

J *

J
1
|

I
m

-1 H

C
S

M j
*a !
-4 \

t ^

•

I
S

1

•O

ii
\
s»t
I1
1
-e

o
I
§
4

c

1

I

a:

1
CL

*̂

!§
£u.

O
o

fOu
P
s
3

.1
1

=•=
i
6
i
2
3

t

*

i

..,

Pr
od
uc
t 
Co
dt

i

I

!
1
£
1

!
*

>j
___/ •>.Ĉ  x̂
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ROLLINS TERMINALS, INC. - -
EAST SECOND STREET

BAYONNE, NEW JERSEY 07002

4 2.7 -2 O
— _ LBS. OROSS

"S

PIONEER SALT & CHEM

DCW CHEMICAL CO

/COMPT NO I/

ORIGINAL - CUSTOMER COPY

AR30I206



<lglg
> i r! u» *~ 2 « >G tu 2 fie _j 5 g <

§ 5iE<i?°
g SS^^B|21 i|Sl£gSES iu g .3 , » w
UI Xf.jJr?-i»--5

Hi iiH S5iIS lit ip!
'•« fiH fr

if! i!H -" ^-" ' iiH* II mil! ! uiii i!!|i iiijif liyillffa
** |'Si] I %

IS *1 • "i i in ii t-l Iffh ll !il<III ! i ffi p| 5§1 jUi! is * 1^I ffl! fli |g* iffj; !.« « uie J i 1-5 • 6 " U9

Hil i

-ARM I 20 7





AMETEK Na 7019<^̂ •~~"~™ • ~Bim
HUNTER SPRING DIVISION • ON. SPRING AVENUE, HATFIELD. PA 19440

REC'D FROM Gi /£>l?l%!

ADDRESS /̂ JJL±_&SU>} f6L> ,_______________DEPT. ̂ Z. f?̂ 4C2/

PREPAID |_j}

NO. Of PACKAGES

SHIPMENT ~AHTIAI- Q CONDITION OF CONTAINER.

COMPLETE 01 GOOD & POOR Q CRUSHED Q OPEN Q

OUAN.
REC'D.

PART

NO.
D E S C R I T T I O N

Q C. INSPECTION

DYES
DELIVER TO WEIGHT

DESCRIPTION OF DEFECT:

V

rORM NO I 3» B

REC-D BY

1

AR30I209



AMETEK
REQUISITION HUNTER SPRING DIVISION . ONE SPRING AVENUE, HATFIELD, PA. 19440

_DEPT. FOR ACCOUNT.

CUSTOMER ____________________._______________JOB ORDER___________________ SR#-

QUANTITY PRIORITY RATING CONTRACT NO.

zz

REQ. BY.^_____________^m-^-'m.^,,————DATE——————————————SUG. SUPL.

ADDRESS _

JVED_______r*frr___________ 1 \ If Ml I DEL. REQ.
FORM 101C

AR3012IO



AMETEK
WINTER SPmNO D-VWION

1 Sn«NO AVENUE. HATflELO, PENNSYLVANIA 1*440

REMITTANCE STATEMENT

DETACH BEFORE
DEPOSITING CHECK

INVOICE DATE

9/09/0
GROSS AMOUNT

2,908.80

2.908.80

f

t

DISCOUNT NET AMOUNT

2,908.80

2,906.80

'V AMETEK
HUNTER SPRING DIVISION • 1 SPRING AVE.. HATFIELD. PENNSYLVANIA 1»440 96997

NO. 96997
BANKERS TRUST COMPANY

16 WALL STREET, NEW YOUK, N.Y.

PAY EXACTLY THE SUM OF

AMOUNT
DOLLARS CENTS

$***2t908.80 FACTORY ACCOUNT

_. TO THE ORDER OF AMETEK
• PIONEER SALT CO HUNTER SPRING DIVISION
J <34Q N DELAMRE AVE
J PHILADELPHIA PA 19123 _________________

NON-NEGOTIABLE
AUTHORIZED SIGNATURES

1

HR30I2II
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AMETEK N°' 7°951jr^mwmWmm m •••% RECEIVING REPORT
HUNTER SPR.NG DIVISION . ONE SPRING AVENUE, HA1FIEI D. PA 19440

PARTIAL |~1 //CONDITION OF CONTAINER.
SHIPMENT ±1 _ V ._. ._,

COMPLETE jg_______GOODS POOR Q CRUSHED U OPEN |

QUAN
REC'D.

PART
NO.

D E S C R I P T I O N

r
O. C. INSPECTION DELIVER TO WEIGHT

DESCRIPTION OF DEFECT:

V
V REC D BY

FORM NO 1 3B B 1

KR30I2U



AMETEK
PURCHASE REQUISITION HUNTER SPRING DIVISION . ONE SPRING AVENUE, HATFIELD, PA. 19440

.————___________:___________________________DEPT. FOR ACCOUNT-____±__1_L2_.

JOB ORDER___________________ SR#-

QUANTITY PRIORITY RATING - CONTRACT NO.

' /. //• ••
' X > " /'

,'r-

AR30I2I5 .



.c-vl« • •••••« • ••«••«.? IIVV* wwwtM-t riwifw ».». VlfcV*

480 WESTFIELD *VE. Km: 352-2M3-4 CUTi-M" J.|iH't Hi.
*•< Mb k MM MM Ml MM km « Hfc _•

DRIVER J
SHIPPHf

ADDRESS _L4/&*»*t>. ?H. Q i
PICK-UP
TIME IN: / V OUT: LOADING-
SPECIAL SERVICES.
ON PICK-UP
PICKUP
ONLY

C-01-.

' ' ifto/1
/

4̂
™

SPEEDOMETER: gTART F|N|SH

*-*"!"
^

H.*

^

.1

Dwcriyttwt •( Aftfd« Mvfcs * EmptiMH

T"""/ \->//&>fa ,-̂ rw, J/&*JP̂  ^' ' ^ '' Y* '
» &

4 '"

/•

' /~ •

.'"" . / - ' '

/ yf--'̂ ŷ' -<'"•"••.'./
f

I ̂Sfĵ fO CO 4- ..*->..
1 V /

CbH.

&/ %£

3<?{d
7 3d d

^
-.,*
ifMv '̂
v

Wt

• . •-

\

•If Ike ,,«faipm-_.- mom Wtvxn two fort, b. • unto !»• «.«., th. bw nqulni Uut tl» Ml •. Udli-f •hull -tit. whether k l> "unitr.. OT SUpf-tr1!
**.*OTE-Wl_if-' thc rMc ia depend*!-- on valu*. ..hippcr- •/* required to «Ute • Met-ie...!? to writinc t_M «iieid «e declu«d vftlu* W t-M pi mftftf.Th« isfMd Of d.cl.r. " »»lu. of Ifit prop»rty Ii titraby •p*dlc«»)r •»tid ->r IK* »fi.pp«r to k* MI «c*Mln«

C.0.0. charge < Shipper D
to be paid by \ Consignee Q
Suk>e<, fa. -keU«i 7,. *T C-WJUoM,
•ntic.__. t trill «f Udini, H Ims (KipftMnt LM d<ili*«r«d to tlit «»._ffn**, withneMirM OTI. UM ••ntifnOT. thi c*__U(nar »
•fjm til* fcdl«̂ nt (Utfi..*..̂; . ..̂

(Siftxt-ir, W CHulfi-OT.)

**"" " CMk'*

rtb* ii(R.iturfl h*r« •ckuvwltrif** <
CM amMint niM^liM

S
THE CARRIER CERTIFIES THAT '
CARGO TANK SUPPLIED FOR THIS S!
MENT IS A PROPER CONTAINER !
THE TRANSPORTATION OF THE C
MODITY AS SUPPLIED BY THE SHIPPEK

)EL ' - .___.-.—. 6? TRACTOR , f-) , TANK .— . /
)RIVER \-U'̂ *Jf&- } 7̂//Q-r'Q/!S> JL- , y NO. / ~f A- NO. .W (̂ / <̂ £

MNSIGNEE fsmj'~£> C
ORDER

ADDRESS /-/ Û t *Ls 0
JEl IVERY
TIME IN: U OUT:̂  ' iiNinin THICK i i COST.UNLttM ^Dp | | py,,,| IUV.| |

MUM
JOi

"""I 81ITIIDE
1 SCALE 1

.PECIAL SERVICES .
)N DELIVERY
5EUVERY
>NLY SPEEDOMETER: START F|N,SH

MILEAGE ON BILL OF LADING MUST CORRESPOND WITH MILEAGE ON LOG
STATES

yflk ?
N.Y. NJ. DEL. MO. CONN. R.I. MASS PA. OTHERS

.Shipper, Per_________ _______________..Agent P»-

g^pLQ,



. m*-*»m-m+fm+ • r«i«l« fell* hi? IHV. WWCLU: TMK. H.J.
I 4M MUM ME. ftHi;IS2..M9M Cirri* ___ A|«.«IU.

~j_niH. B̂ _. I•COIO. •*« k M «MMM •* Mb k MM M tU Ml M M km ri ttb • ri

FTM

SHIPPER > yt̂ */ •+&!•- L_f / . /./ •+ 0 W ___________________________________ DATE y
~™™~*~~~"~~~~~~̂ ~̂»̂ *-̂ ~"̂ "l̂ ~̂™̂ <̂ ~~~~~~l~"''̂ ^̂ -̂*"~"~~̂ ^̂  *̂  '*""* •̂""̂  «-«-«̂  OTB__^ ̂HH --.-•_.__.-——-• -f~~f

ADDRESS t-y >> ̂  fr t c> i !•) V A . NO.
"

TIME IN; OUT; LDAP.1I6. %J
SPECIAL SERVICES .
ON PICK-UP

'iJJSuf* SPEEDOMETER: F|NISH

H/M

' ~ ~ ^ -- "^

Wt &O.D. charje j Shipper D
to be paid by \ Consignee Q

•ppfeySie JBu tPmmia,1!! &t •SSimmT

(Sif-utura

"*

A(«-t *r

lillini-i twe futtt kj « >utler fcr •«_-», tf» bw nquliM Hut tin Ul W M_ac duH etMe <rk_>d»r It Ii "mrler'. *r Shl.̂e.'i

^
THE CARRIER COO-RES THAT
CARGO TANK SUPPLIED FOR THB S
MENT IS A PROPER CONTAINER
THE TRANSPORTATION OF THE C
MODITY AS SUPPLIED BY THE SHIPPD

DEL TRACTOR TANK
DRIVER j . ... » c (\.! f r. r. i "f /? L__________________NO. •___ G L
SONSIGNEE p y'n/>/ /g7/7/? <T /) (_ f ^ ^/^ (7*.^______________________DATE , , _OROER* /
ADDRESS I t-i f / /] /-> ̂ __________________ _____!»•_...__

OUT: »n
SPECIAL SERVICES .
3N DELIVERY

SPEEDOMETER: s-̂ y nN|SH

MILEAGE ON BILL OF LADING MUST CORRESPOND WITH MILEAGE ON LOG
•TAt-Sm * N.Y. NJ. OEU MO. CONN. RJ. MASS PA. OTHBftS —— i- ..

.Shipper, Per_______ *l"i •»! *w "<
Met ti|l I* l

KITT ano



4ELAY ____

30143
$01 Vf NT AND CHfMfCAt TIMNSVORTATION

AVI. • IOSIIII P * I K , N . J . • P H O N E . (2011 > S 1 • 9 0 * 3

ORDER NO
t? . ,̂ MPe '• s* «,.

A/ ̂  /• /"/ ̂  /> /l^ tJ A ^TT // ">
*-'X~D,
/, J^ AM

UEFT
//'' ' « /% M

TRACTOR .NO./ v ̂
iASON FOR DELAY
AITING FOR ESCORT-IN
AITING FOR INSTRUCTIONS TO LOAD
AITING FOR INSTRUCTIONS TO UNLOAD
AITING FOR LABORATORY TEST
AITING FOR OTHER TRUCK OR CARS
EIGHING IN
5 LOADER AVAILABLE
-> UNLOADER AVAILABLE
lADING FROM DRUMS
OW LOADING
OW UNLOADING
JRMAL LOADING
)RMAL UNLOADING

moM

7̂ .' 3 *

/ •'-.''•

TO

TMA1UEK NO.

-:.<> '-:'

AVW

.,

i i '

TOTAI.
1 H». MIN.

i

?(>

THIS REPORT COVERS TIME AT

DRUMMING
WAITING FOR DRUMS
STEAMING
STUCK VALVES
IMPROPER FITTINGS
INSUFFICIENT HOSE
LEAKING HOSE
PUMP FAILURE
WEIGHING OUT
WAITING FOR BILLS
OTHER

FROM

[SHIPPERS PLANT
CONSIGNEES PLANT
TO TOTAI.

„ ft-Jtf*̂
Ir. \ ̂  J i

rHE• / ' < * -.J' ^
TV

/ /-
:' e

i / .U\N ^ ty^ i ) \
1

THORIZED SIGNATURE /

nwmo !» being furnished *t th* request of end
departure time, reeion for deity, etc., end mw»t
nlm end not loedine or unloedlng point.

DRIVER

In eooperttlon with your
to certified wturttely u

Company to tubstintlite •rrivtl
to errlvtl end dep*rture on your

IE

TRUCK PUMP-CJ
TRUCK COMPRESSOR Q
CUSTOMER'S PUMP Q

AVI AT POWT OF DBAY

DRIVER: CHECK ONE
CUSTOMER'S COMPRESSOR [
GRAVITY D

W MttMUS fOMML SMCLB

AR30I2I8 -



AMETEK
HUNTER SnUNQ DMSION

1 SPMNQ AVENUE, HATFIELD, PENNSYLVANIA 1M40

REMITTANCE STATEMENT

DETACH BEFORE
DEPOSITING CHECK

iH

INVOICE DATE
il/lWO

GROSS AMOUNT
2»776.80

2.776.80

DISCOUNT NET AMOUNT
2t 776.80,7

2t776.80

1-103

HUNTER SPRING DIVISION • 1 SPRING AVE., HATFIELD, PENNSYLVANIA 19440

BANKERS TRUST COMPANY
16 WALL STREET, NEW YORK, N.Y.

PAY EXACTLY THE SUM OF

AMOUNT
DOLLARS CENTS

$***2,776.80

NO. 97820
11

FACTORY ACCOUNT

TO THE ORDER OF . AMETEK
S PIONEER SALT CO HUNTER SPRING DIVISION
? 9<tO N DHLAfcflRE AVE
3 PHILADELPHIA PA IS123 ___________________
* 1 NON-NEGOTIABLE

1*0 E tO"!D 10 3l*D lr-r*'~'~' ' «»•'•»•«• AUTHORIZED SIGNATURES

AR30I2I9
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v' RECEIVING REPORT
HUNTER SPRING DIVISION « ONE SPRING AVENUE, HATFIELP.PA ,_-,"«) '

PARTIAL M CONDITION OF CONTAINER.
SHIPMENT "̂̂

COMPLETE Qf GOOD Or POOR Q CRUSHED Q OPEN Q

OUAN.
REC'D.

PART
NO.

D E S C R I P T I O N

Q. C. INSPECTION DELIVER TO WEIGHT

J-m.

DESCRIPTION OF DEFECT:

-Of.
. -.n-̂ 'v . \

FORM NO 1 38 B

REC'D BY / <b_2-̂ -̂ C. —— --

1

/5R30I222



PURCHASE REQUISITION
AMETEK/Hunter Spring N2 23057
1 SPUING AVENUE. HATFIELO. PENNSYLVANIA t»44O

SM——________________________________DEPT.

OMER ..._________________________(OB

QUANTITY PRIORITY RATING CONTRACT NO.

REQ. BY.——————__———————— _^—DATE——————•———————SUG. SUPL.

ADDRESS _

APPROVED,
FOft̂ ^

AR30I223



ROLL1NS TERMINALS, INC.
000933 I EAST SECOND STREET

Numb«r_________________ BAYONNE, NEW JERSEY Date
07002

9 si 10 PUB: 05 00 0 7 1 0 2 0 *°roS£
s£ 10 Mil: 35 00 0 5 8 3 6 0 ̂ ^

JdtC. & n Net
Commodity ^^ ̂ '

From DGW CHEMICAL
To — piowrrp «AI T *
Address PHILA

Carrier CUST TRK
Tractor No. 8̂2

/ COMP ./ . ^

CO Driver On ( > Off ( >
CHFM

PA

Trailer No. 37° ' ' ., . """ •• »
Ow- 1 . 1

^ '• '̂ , _ /

.__ Welghmaster's Signature
RTB-30



This /V\emOrandlim '* "" ee'cncw'*t'gmcnt lhat ° E;;I of lading n°> been issued and it not the Original B;ll of Lading, tier- -^
ia if tciuui uiiwuiii o<topy er dypijtoie, covering tho property named herein, ond it intended tcrlely for filing or recoru. £ff£

PIONEER
.Name of Carrier]

RECEIVED, subject to tho classifications and tariffs in effect on the date of the issue cf this Bill of. Lading,
%P ?tertr S.?«a\varcr Avc. • P..ilarie.D.i.a. PA. 1515̂ 9 _ prom • F10NEIR SALT k C'-iEM.CAL CO._____
• rty described below. In apparent pood order, except as noted (cm _entsi.ml comllt.nnnf contents of packages imUnowrO. marXctl. consigned, and destine*; as Itulintc? I-'. ;—. T.-Y ĥ .'M

,-or-l enrrlcr belnff underMtH.d throughout this contract as moai.li any prr-on . r corporation tn possession of thc property untier thc contract) asrer< to carry to Us u--_: /. \ '. '-*•- '•<- "•< -
r.ritl'^'.llon Its own route, otherwise to dell vert ̂another carrier i i, tluTou!-.' if, -Id ik-Un.itlon, j; is nnitr..-;. ir-rcc-i. n- tn c::rh carrier ot nil or a.1" i I.su'.i :•:•••.,. •• . r .••',•'•

.etodr.stlnatlon.ancl as toe:irh j.arty at any time Inu-rc.-te.i In all ..rany u(s.iW ttn.perty. thattvcry scrvirT to I-. p.-rfonntM hercuiit!erh!iu!l bt- sua..."'t : • .'. it1.-., '.t:: . -i " •'̂ •- • -' '
m Uomc^tlc Straight Bill ol X^adlut; «t forth (1) tn omctal. Southern.' Vf-ternalid Illinois i'rclsht Ckibbiacatiun i» cKuttcii thcda;t tiiuirol, II this t; i.ra:; i-r r:1.; -•. ;.:-r:i...*•... »i, t r t-.-t-

H>pUcartt« motdr currier cla.««lflcatlon or tarifl U Uus is a motor carrier si .pinent.
Shipper hereby certifies that h« U *»mUiar with all tho tertv.. »nti taritilttent of tho »aid b'M of ladl.i;, Inc.udina tho...:-on the back 'tl- =rc..f, 256 '• r*h ... *,_ c!.r.t;.",.i. l.i,

tsrlff which 0ov«rn»xh« transportation of thU »hlpmcnt, and the »aid _*rrr.sVy! conditions are hereby agreed to -.• thc thipnf r and accepted ic,* him--.-" ay (<*•• D̂ L......

to.

Destination.

or street adores
Delivery
Address -jr

//^——-_: .3 , j
/T/Y ̂  X-//r / r/

'̂ iic To be filled in only when shipper desires ond governing tariff, provide: for d.^vc-ry tl.cr.
/

Route.

Car or Vehicle Initials_______ f_____No..
No.

Poctogej

Q̂

Kind of. Pockoge, Description of Article:, Special
Marls, ond Exceptions

nar-M̂ HÎ ^̂ aHflittttMHBr•«^<^E^^^F^Sr^_________9l^__________________________________l^_______________^mr

&̂j<, TPUctf) ~>£o^ }>-,»-
*1 ' ' -̂ /tê vrr'

, /!•

.,( J.̂ (_̂ ^̂ J(J/

• 'pment mov«a between two ports bj- 1, carrier by water, the law requires that tlie 1 IU ot ladlnc fi>

«d or d.etarBd v*lu* of tht property It h«r«b)' specifically stat.e by th* shipper to be not exci

•WEIOI1T(Subject to
Correction)

f(̂ <o(pĈ

• ' "~\

Class
or Kale

fj

-rfm...̂  r if

Check
Column

-

' 1QP1

all state whether It Is carrier's or shipper's
;e agreed or declared value ot tlie property.
eding >

fThe Bbrt boxes twetl lor this shipment conform to toe speclflcatlons Eel lonh In the box ma.er'E ccrtlflcate tbereon, «nd all other requirements ot the
Consolidated Freight Claasiflcation.

Subject to Section T ol Commit).
applicable bill o! l.vJinc. Illlil-slilpn
is to be delivered to thc conelKnvc- »
oul recourse on tlie cnnslpnor. thc
slsnor shall slpn tire (ollowinc staten-

Tlie carrier shall not make dellveithlsflitpmentwItlioutpaxiiientolXri
An-1 nil other UwfuL cliarecs.

(Slsnature ot Cor_El_;nor>

stamp here; "To bi ITcpa-J."

•***-*-
foapplytii prcpayn'.ent «i :hc ctiars.

I I Atcnt .or Cashier

•p.*
tlie aciount prcpaj-L.)

•' Charges .Advanced:

S ,. ,
• tPhlpncr'« Imnrlnt in lieu o? stamp
a part ol P"! 61 LT-!ln" apprnved b;ir.terstati Commerce Com̂ nssion.

H SALT ... ., .
Shipper, Per _________ • ____________ Agent, Per

f*nnan«nf post-office address of shipper,

C 1»"S • WW.TEO IM Ui A BY
WilsonJones
.•RAYUNE FORM 44402 A-FAH

AR30I225



AMETEK
HUNTER SPRINO DWISION

1 -HHUNO AVENUt HATBELO, PENNSYLVANIA 1M40

REAWTTANCE STATEMEKfT

ifi

DETACH BEFORE
DEPOSITING CHECK

INVOICE DATE
3/10/1

GROSS AMOUNT
3*418.20

3t 418.20

DISCOUNT NET AMOUNT CL'
3,413.20

3,418.20

AMETEK
99599HUNTER SPRING DIVISION • 1 SPRING AVE.. HATFIELD. PENNSYLVANIA 19440

No.99589
BANKERS TRUST COMPANY

16 WALL STREET, NEW YORK, N.Y.

PAY EXACTLY THE SUM OF

AMOUNT
DOLLARS CENTS

f**3,4!8.20 FACTORY ACCOUNT

TO THE ORDER OF AMETEK
«. PIONEER SALT CO HUNTER SPRING DIVISION
J 940 N DELAWARE AVE
-> PHILADELPHIA PA 19123 _________________

NON-NEGOTIABLE
S



•••• .IŜ HrkS-̂ FSe* S&g&̂ ttti:--̂

f̂̂ X?̂ */̂ ^̂
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AMETEK - Na 75542mrmmwmWmu m Sim _ RECEIVING REPORT
HUNTER SPRING DIVISION « ONE SPRING AVENUE. HATFIEID. PA 19440' •

ADDRESS

¥'.
P. O NUMBER 1 COLLECT [—ŷ 2fg|-~» E

PARTIAL r~\
SHIPMENT ~.

COMPLETE RI
r̂

OUAN
REC'D.

PART
NO.

^

CHARGES *'* NO OF PACKAGES

CONDITION OF CONTAINER.

GOOD 5f POOR [3 CRUSHED £] OPEN Q)

D E S C R I P T I O N

'/ jĵ ^̂ ^̂ ^̂ (2ff£t̂ Lffĵ f̂\_ & ̂ f

<f~

O. C. INSPECTION DELIVER TO WEIGHT

DVES ^"° hd /2 zte**U, «— . ./ x̂ y x̂  0 tx

DESCRIPTION OF DEFECT.

FORM NO 1 3* 8

REC D

\



AMETEK
rUnV-flAoh REQUISITION HUNTER SPRING DIVISION • ONE SPRING AVENUE, HATFIELD. PA. 19440

JMER _______________________________ ion

APPROVED

'01C

_r . ̂ . >.• w, ..'
_DEPT. FOR ACCOUNT- <_•,_,_ T" .-T̂ —

QUANTITY PRIORITY RATING CONTRACT NO.

HR30I230



ROLL1NS TERMINALS, INC.
EAST SECOND STREET

.Number ' &ftff.8J BAYONNE, NEW JERSEY Date____6/22/8 \
_______________________________07002_________________________ _

s 2. 22 AM 7: 38 00 0 4 2 8 4 0 *
————————525 22 AH & 16————————Q-Q 0 3 0 5 6 0 «"

Commodity NEU TRI /tOMPT NO I/_____®______________Per
From P^ CHEMICAL CO_______________Dr|w On ( }

To PIONEER SALT & CHEM

RTB-30
Welghmaster's Signaturê

flR3QI23l
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.______._______,______ oP
AMETEK

HUNTER SMONO MVtMON
1 SWUNG AVENUE. HATFKLD. PENNSYLVANIA U440

REMITTANCE STATEMENT

fl

DETACH BEFORE
DEPOSITING CHECK

INVOICE DATE
6/17/1

GROSS AMOUNT
3,315.60

3,315.60

DISCOUNT NET AMOUNT
3,315.60

3,315.60

IB 1-103
AMETEK ~

HUNTER SPRING DIVISION • 1 SPRING AVE., HATFIELD, PENNSYLVANIA 19440

No.00857
BANKERS TRUST COMPANY

16 WALL STREET, NEW YORK, N.Y.

PAY EXACTLY THE SUM OF

AMOUNT
DOLLARS CENTS

_f**3.315.60 FACTORY ACCOUNT

TO THE ORDER OF

S PIONEER SALT CO HUNTER SPRING DIVISION
5 940 N DELAHARE AVE
3 PH£LAOELPHI* PA 19123 _________________

I NON-NEGOTIABLE
irOBlO'OND3i:D i-DOOil&?!•••

1

AR30I233





ITEM DATE C P W PERSON CONTACTED DEL. PROM. IHT'. REMARKS'"



AMETEKjr^mwmwmm m •••%. RECEIVING REPORT
HUNTER SPRING DIVISION . ONE SPRING AVfNUE. HATFI£ID. PA 19440

REC'D FROM/

ADDRESS
COIL ref Q CHAHOCS

.SL
P.O. NUMBER NO Of PACKAGES

PARTIAL Q CONDITION OF CONTAINER,
SHIPMENT ._ f_. _ ___

' COMPLETE 53 GOOD |_J POOR Q CRUSHED Q OPEN [j

QUAN
REC'D

PART
NO. DESCRIPTION

Q. C.. INSPECTION

°'" ft.-,.

DELIVER TO

DESCRIPTION OF DEFECT:

FORM NO 1388

REC-O BY /5_/5ZVC_.

1

AR30I236



VMIETEK
—— *V̂ " REQUISITION HUNTER SPRING DIVISION .ONE SPRING AVENUE, HATFIELD, PA. 19440

F̂ _̂

CUSTOMER _

QUANTITY

REQ BY_

• .v̂

OEPT. (TOR ACCOUNT^ - " ' . ........

.,_ . IOB ORDER «=p*

PRIORITY RATING CONTRACT NO.

- " <_Z7.0&/£ t'fJr
/

•: : -

ĵ  ;i\il »̂
——————————— YML^ B ———jj rto t.

s** _ _^
BATE_ ' ' . ftllrt esLH*?*""*/' -'i£>l'-4'c' 't«' '^^ -^ <-

~~*\ ' / ^
•. ) ̂^———^ /• / , y/yWj ADDRESS ———————————————————————————————————————————————————

^ .''-7̂  — --> ( \ : r^y '• ' DEL REO
FORM

RR30I237



This Shipping Order «"•'"< ̂̂ 1̂̂ '̂" " - ,_.,. Mr / 33

(Nor of Corner}
r--ri.''. Kl̂

RECEIVED, subject to the classif.colions ond tariffs in effect on 1he dole of the issue of .His E.ti of ioc.i;O . / fl f_j /~\ /)

ot _ ̂ jgLX̂ rvy,̂ v-vJê  fJ ?T 1 ~ if 19»J 2- From /<!̂ T>̂ Gj&̂ ^ /d̂ J(JX̂  ^ \̂ Ĵ JLs**~~-

• ™ ..
1 inii.riii Dt.nt.MicMnn-lu Kin of l.:i'!i:n- -ci .rtrth . ) tti nun'iin. ̂ <in torn. \\<MITUMU' I!!in n- i r." . 't i :.:*-..u'..:i'H. ;.. t „•, • .,1, • ..,; t.
•M'l'Ucaltl" n>"t«ir carrier (''""̂ hirn'ii':. cr uinff if tii - i*. :t rim-tr c;irr cr shipment.

lartff *mch governs th»-*r3nsport3tieir"&r this sh pmcr.t, and the said terms and ecnu.tion^ arc hert-y s-reco to >., .thi -»*vpcr ̂ ..J .
X^ ^ — —jjfc / / _̂ «̂v ^** A. 1

Ccp.i'cnad to (Jî f̂ -̂ -̂̂ - Ll̂ _̂ j£̂  — O/2̂ U-̂ _«V £>x<-O-<.

..'.hir;;:̂!',' '•'!;.•'..'::. Y'̂!>.:'-':!. :'-.•:;••' 'Y l>;'-
..,». J. K l..>- .,- ^r. • ; M-.X ..->. t.; ; n.. :. , - •
.T. \̂ o bat>. -.. if :.'.". s., It-'I. :-, V i i -iiilT. j'.Iir.
•_..«., -iid lc. r.imic'. jt-.d :.,,_. , - -.

L\ ~tf 'vn P .*..'b̂ vê ..«̂ «-«,p,ir...«:--.-»-~-
D = -tin=.:on r4-&-̂ ^̂ Jt-XJU_ State / ̂^ Zip Crur,̂  ^dd-er- -ĵ  ̂HP̂ ^̂ ~'\ \*-***~-

RoiltG

{/' 1*: To be filled ir, c.,i,- v-i-o-, :l.,p; jr

Dc'iverina Carrier L_><J?>*v̂  //lA.«-ĉ -.L, Car or VcK'dr initial.-

Fc: .-.;es

•

KM
Kind cf PccKose*. Descnpiion of Ariicle.,, Soecial Marks, ond E'.'f P-IC-,.. j **.j- v1^- ! Cs-ju

(If Hczardoos .V.oteriois— Frop-r Snipping Nome ond Cici: t«,:or* | (v'rrrct ...I,'. i c" " -!-

^̂ d̂ MJL̂ -. G ly//̂  !{ J 1 / . .
LW ?^3/ .. .7" \bllJH>.\ '
Gr^V- ^ /X̂ fl ! _,

^ 3̂n.<' Ĵ ^̂
TtV«*--*IV v-u

cnt ir:r,\ c. ';•,' w^eri two p^rtr- l;y a carrier X*y wattr. liie low requires tl;at li.c- (..".J t/i iutiii.;; M..I[|IMII _e ' - ii.-r." r. ' ' ±.f»**'ff*i.
\ ttm ++*

— V.'l.crc t»;C ra*r is .ieiteiu'^ist <iti value, hhlppm s\rc ret|uire-I to state P.M ri :a.'rv in vritiin' t'nc â|î*.ft , ,,.,rv .;-> ..-» . . .'

PC? ;
-*'i'i • Tibri boxes u^i
C . ..-".Misted Freicl.-
'j .1!.. .. u.cer.ifv thci--_:alr....ons o; ti.tr dt

lln'siiir.tti.in.

parimci... of iran.°portaiioi>. i-. • /,..<,ni n-.t" : t-
« ShiDDA'r. Per O.-d̂ r c-.d .r.u=: z>

- y . .'
! / ' /•' ' •/ / '

ti.:.res ond ss**"'-* '««•:•* prov^V f̂ -' c livt-r/ Itw-t

(i§̂ 0/ No./^^
Ch»c» i-jl..'M 1 > srrMnn 7 »r *••.:.::.. -i-

, Csu-ir.n aj.!*:;-!̂;,!!! ...MarliP.-. if ii:l- { » •
' i- *.. i.. f.-"-:vi'rptl TM !..:• c.̂ r, :!..'.; • . ,

j 'i'hc earner sl alt uctt in.i.-.c il ".v- •
i tllK»'!ipllH-ni withrtUl ]i: : Kl^M l-Iir-';,
,„ .,., rr'l ^" n't.r- l..«-fi»l r| ; r ••

j (ri:: -.iturc <*I i. tj-,. '::p»i.->

. stnu.*y :-...•..; "Tu Lu iTc. .•;..'."
1

îln..,,,:.
i I |» t<» «:>?:; v ui .'. r ;.;-.:- i.̂ :.i «-f tltt c. :.\..<.<~>
- —— ~T —— "' "11 It..-' J'.-'J -.t.J Uv^TlLTCU Jl ItfOU.

JiDt- >f _._,.c.i: i.. t.u.;i.c.
I rr-
J tYi-ie si si.:: turti !!Pre :.rk:i >».'le^s_.> ••
î '̂1'- iini.uf.i vn;.ai(i.)

..., ,,.crv C'lrrcM «tlvan"rii:

''•-•••:ir- '
1 .e.-,lr-v"V irr.T>rin* !-j 11,-,*- r.f -• - .

..." * ,. : •' ' "f L.J1"..:'" - - - - .
" """ i liii..1*:;. :.- Commerce v .... —i- r.

st . end rc.̂ ;ii ;'-,!.; C'.,;,- 'ng
, il c C^r^inel C'!! cf lz-,r.Z. (

C
r -Q;S . pB-»TEr 'M U S A. Bv
Wilcon Jcnes Company
Ct-iV-INE FGPM _4-3,ri. 4-PART

AR30I238



AMETEK
HUNTER SmiNG DIVWION

1 (PMNO AVENUE. HATHELD, PENNSYLVANIA 1M40

REMITTANCE STATEMENT

DETACH BEFORE
DEPOSITING CHECK

INVOICE DATE
1/05/2

* 6fiOSS AMOUNT
3,326.40

3,326.40

DISCOUNT NET AMOUNT
3,324.4t

3,326.4C

AMETEK
HUNTER SPRING DIVISION • 1 SPRING AVE.. HATFIELD, PENNSYLVANIA 19440 3623

BANKERS TRUST COMPANY
16 WALL STKEET, NEW YORK. N.Y.

PAY EXACTLY THE SUM OF

AMOUNT
DOLLARS CENTS

$***3, 326.40

No.03623

FACTORY ACCOUNT

TO THE ORDER OF AMETEK
PIONEER SALT CO HUNTER SPRING DIVISION
940 ti DELAWARE AVE
PHILADELPHIA PA 19123 ________________

1 NON-NEGOTIABLE
AUTHORIZED SIGNATURESi-oooo HE, e sv> 1:0 i LOO io3 31:01*000 i IE,?M«

AR30I239
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ISECtlVING REPORT
i . MTER SPRING PfWSION • ONE SPRING AVENUE. HATFIEID. PA 1*440 ' ,

REC'D FROM // / f/̂ ĝ gA. *-W/ ?- ̂  L,A&~lS&?£- DATE

ADDRESS DEPT̂  ft "̂ -Z /
F O NUMBER CO4AJECT {"] CHAH6ES VIA | .̂^̂  / MO. OT PACKAGES

PARTIAL D CONDITION OF CONTAINER.
SHIPMENT COMpL_TEg ___ COOt.̂ -̂  POORQ CRUSHED D OPEN Q

QUAN.
MEC-D.

/0OQ

PART
NO.

'm.J& /
-J"3fT 1

D E S C R I P T I O N

/ /C IGsrf r~O ft. C) £~ŷ \ C_//C>CVS_LY

'

.

Q. C. INSPECTION DELIVER TO WEIGHT ^_

• ?+.*, tWfC '

DESCRIPTION OF DEFECT:
c~~.

^ rz\ *}?*̂
——————————————— ̂  ——— ̂-1^7 <-7-? j) ———————————————————

'y7̂
REC'D BY f "/<~̂ -

FORM NO 1 IB B 1

RR30I2UI



f
CONFIRMING ORDER

_______________________________ _ _ _ _ _....._ _____________ __. I
VENDOR COOE

UNCOS )TO PA. STATE
TAX EXEMPT UNDER
LICENSE NO. 46W71*

FOUS-O.OHW.O. HEQ.HO. MTO VOUMT OAT

REOOfSJI DM ACC06NTNO. . 1 BtL.vMV «touiftco Ayun »y»

ITEM QUANTITY W«TNO. DESCMPTION
DIA.

COILS

TOL.

8PEC.NO.

SPECIAL INSTRUCTIONS

TV«

TENSILE

COATING

SIZE

TEMPER

EDGE

TENSILE

I —— I
1 __ 1

CAMBER
-B'MAX.

TYPE

JQ&LS; ̂
'

/too

EXPEDITING RECORD
ITEM

4

iSP.

DATE

4'

L

C P W PERSON CONTACTED DEL. PROM.

RECEIVER-WEIGH MATERIAL AND VERIFY
OUAN. SPECIFIED ON PKG. SLIP

REFER MATERIAL TO INCOMING INSPECTOR
BEFORE PLACING ON SHELF

INT. REMARKS

.. {.5̂?*** sft̂ ux-e-.
DRM 15B-4/81 . ACCOUNT|NG



AMETEK
K-&QUISITION HUNTER SPfllNXS DIVISION . ONE SPRING AVENUE, HATFIELD, PA. 19440

JDEPT. FOR ACCOUNT-

MER _________________________________——JOB ORDER____________________ SR#.

QUANTITY PRIORITY RATING CONTRACT NO.

T̂5T

REQ. BY

APPROVED

101C

•



KRAJACK TANK LINES INC* *ww*.u«w .. *•*""• <
JUQ ifE-mai ML BM^ISMOOM Gutty " *!«.•« ••.

Mb * «M M M «* tf to kM - tt •

1CK-UP /- ~ ,, j . , ,- O ?S TRACTOR <-_7 £ TANK /• .9 O 7
HUVER 6-/Q/CV l*J £ ( ' '______«*_______^ P_______________NO. 6 7 7^

g //̂ /V)/* C/3 ̂ _________DATE 5/JSHIPPER r/g^/.'^/c 5/QC7 w- g/y^/v>/ C/3 ^______DATE C> / .J is
ADDRESS_________________________________________________________°^0SR /Og/.?
PICK-UP _ __ ̂_^ ___ ^_^
TIME IN;________________OUT;_____________LOMHIC. ̂ Sfffl ffi-pT •"•ii 'gfl
SPECIAL SERVICES.
ON PICK-UP
PICKUP
ONLY SPEEDOMETER: ^̂ "1 FINISH

4\.-/h

Wt C.O.D. charge j Shipper D
to be psld by \ Coiwgnw [_]

Qifnatur, rf rrnifcraar.)

LflK -F "*•

Ir-sL

_l.il|inMnt __»m h««MB iw. rcrti kr • cuilw tr •««". A* >>w »«ldra> tk.1 At m_ •( Mint ...u.11 ttMl <-te(JMr THE CAWUER CmTlflLS THAT *
CARGO TANK SUPfJJED TO*. THIS Sl
UENT B A PltOKIt CONTAINEX I
THE TRANSPORTATION OF THE O
MOOITY AS SUPPLIED BY THE SMPPQ!

/
CONSIGNEE A A/\ (^ T ' f /\

ADDRESS 1 <: f̂ f, ',.-.• if A I/'- H £~r
3ELIVERY ... / _„_TIME IN: OUT:
SPECIAL SERVICES .
3N DELIVERY

SSST SPEEDOMETER: CTART

MILEAGE ON BILL O
•̂̂  N.Y. NJ. DEI-

K.4E ———— ——

\

*m*Mt**m**+..

ft U/\f7~F /L DATE ,5"//
-?>, ORDER '

f/pf <-( F̂ /i . >»0.

UNLOAD ««n ss-n «».n •ssrn
FINISH

F LADING MUST CORRESPOND WITH MILEAGE ON LOG
MD. CONN. MJ. MASS PA. OTHERS 1

.

ts Imt IB) kuei ill r
•Ul M|l IM On|M .~ .. — .

flR̂ n.-ioĵ ,...̂ ,,,

«^f~

"Ŝ i

•
DPfOUTUKITy BIPLC



AMETEK
HUNTER tnOHO DIVISION

1 SnUNd AVf HUE, HATRELO. KNNtYLVANIA 1*MO

REMITTANCE STATE.MENT

DETACH BEFORE
DEPOSITING CHECK

INVOICE DATE

-

GROSS AMOUNT

3,485,58

^̂ OISCOUNT NET AMOUN

3,483.5

AMETEK
HUNTER SPRING DIVISION • 1 SPRING AVE., HATFIELD. PENNSYLVANIA 19440

BANKERS TRUST COMPANY
16 WALl STREET. NEW YORK, N.Y.

PAY EXACTLY THE SUM OF

AMOUNT
DOLLARS CENTS

No.05346

FACTORY ACCOUNT

TO THE ORDER OF AMETEK
PIONEER SALT CO HUNTER SPRING DIVISION
940 N DELAWARE AVE
PHILADELPHIA PA 19123

1 NON-NEGOTIABLE
AUTHORIZED SIGNATURES

••0000 5 Blt&f.HO Z 100 iO _J3i:0 1-000 t

AR30l2b5:



REFERENCE 27
Guidance on Remedial Investigations Under CERCLA

AR30.21.6



REFERENCE 28
Guidance on Feasibility Studies Under CERCLA

AR30I21*?



REFERENCE 29
Geology and Mineral Resources of

Bucks County Pennsylvania



REFERENCE 30
Ametek Intel-house correspondence

AR3QI21.9



AMETEK
Inter - House Correspondence

TO: P. J. Giepen ftccirc Mfg. Engineering FROM: W. J. Panzeter

I
jtCT: Decertification Inspection by Commonwealth of PA DATE: April 2, 1984

Dept. of Environmental Resources (D.E.R.)

Per our request, a. decertification inspection was made of the Hunter
Spring facility Thursday, March 22, 1984.

The inspector was Mr. Robert J. Alien, Solid Waste Specialist for
D.E.R.

We toured the plant and then met with Durrell Cassel to review our
manifest system and our chemical control system.

We will probably be listed as a small generator, not a treater, storer
or large generator, as we are registered now with part 'A* and 'B1 for
both E.P.A. and D.E.R.

The only problem we have is transporting our degreaser to U. S. Gauge.
We do not use a manifest system, and U. S. Gauge is not an approved
transporter and/or treatment plant. I indicated to the inspector
that, if we could not send it to the Gauge, we would burn it in our
oil. Mr. Alien will get back to us with an answer.

All in all, the inspector was here for two hours, and I believe we
will be decertified. We failed to discuss the treatment and-disposal
of our sodium bi-chromate.

The inspector concurred with our thinking of building evaporative
drying trays to eliminate the water in our plating sludge.

WJP/al

AR30I250



REFERENCE 31
Analytical Results of samples taken

from Ametek wells 1 and 2 and drinking water fountain.

RR30I251
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673-4900
. 355-3900

'QUALITY CONTROL
E. W. Cook, V.M.D.
A. F. Zimmermann

1205 Industrial Highway, Scwthâ i.iĴ ..iŜ ]>8966
, ̂  •̂ c\&$'

\\*

• Hunter Spring Division • BACTERIOLOGICAL WATER ANALYSIS REPORT
1 Spring Avenue
Hatfield, Pa. 19440 date sampled

date tested
date reported
sampled by

March 12.
March 13.
March 18.
DH

1980
1980
1980

frequency
copies to

1,1,1

1

SAMPLE

Well #1 (guardhouse)
(QC #3565)

b u #2
r .J #3566)

Hnployee's Drinking Ftn.
(QC #3567)

Standard
Plate
Count
per ml

Total
Coliform
Count

per lOOmlMPN

Fecal
Coliform
Count

per lOOmlMPN
TCE
Ppb

440

175

469

PCE
ppb

12.2

13.0

15.6

Trichlorc
ethane
ppb

694

48.2

88?

)•*

EPA standards:
k.5 - TCE QCINC.
3.55 - PCE

>

All analyses conform to the current edition of "Standard Methods for the Examination of
Approved for the bacteriological examination of water by the Pennsylvania Department of Health, Certificate 1-2



673-49°°355-3900

QUALITY CONTROL LABORATORY
1205 Industrial Highway, P.O. Box 514, Southampton, PA 18966 E. W. Cook, V.M.D.

A. F. Zimmermann

Spring Division * BACTERIOLOGICAL WATER ANALYSIS REPORT

OCT *8 W data .amp.* Oct. 15. 1980
date tested
date reported
sampled by

Oct.
Oct.
CFB

16 1
24,

1980
1980

frequency
copies to

SAMPLE

Employees end Drinking
Fountain (QC #768)

P 11 Water (QC #?69)

Standard
Plate
Count
perm)

Total
Coliform
Count

ptr lOOmlMPN

Fecal
Coliform
Count

per 100 ml MPN

Trichlorc
ethane
ppb

671.

601.

TCE
ppb

15.7

281.

PCE
ppb

<0.5

8.9

EPA standards:
Q C INC.

4.5 ppb - TCE
3.55 ppb - PCE .

All analyses conform to the current edition of "Standard Methods for the Examination of Wj



673-4900
1 '355-3900

QUALITY CONTROL LABORATORY
1205 Industrial Highway, P.O. Box514, Southampton, PA 18966 E. W. Cook, V.M.D.

A. F. Zimmermann

Hunt«r Spring Divi«ion * BACTERIOLOGICAL WATER ANALYSIS REPORT
1 Spring Av«.
Hatfiold, Pa. 19440 date sampled

date tested
2-23-
2-24.

.81
•81

date reported 3-5-81
sampled by CIS
frequency
copies to

SAMPLE

W«H£L (QC#157)

f Well#2 (QC.fc.576)

Drinking J'ountain(QC#
1577)

Standard
Plate
Count
per ml

Total
Coliform
Count

per lOOmlMPN

Fecal
Coliform
Count

per lOOmlMPN

1,1,1
Trichlor-
oethan*

648.

143.

499.

TCE
ppb

294.

117.

160.

PCX
ppb

8.5

8.7

0.5

QCINC.

All analyses conform to the current edition of "Standard Methods for the Examination of Wj
Approved for the bacteriological examination of water by the Pennsylvania Department of Heall



CUSTOMER'S REPORT

QUALITY CONTROL LABORATORY
1205 INDUSTRIAL HIGHWAY • P.O. BOX 514 • SOUTHAMPTON, PENNSYLVANIA 18966 PHONE (215) 355-3900 OR (215) 673-4900

i WASTEWATER REPORT i ° ,|
ALL METHODS ARE E.P.A. APPROVED

•k MPLED

™ 3/18/81

DATE REC'D.

3/18/81
DATE TESTED

3/19/81

DATE REPORTED

3/25/81
SAMPLED BY

CFB NO.WW 05627

• Hunter Spring Division
1 Spring Ave.
Hatfield, PA 19440

1.1.1 £*'.„ jr m
SAMPLE

— P.O. #4"528°/-Z

'** INFLUENT

EFFLUENT

Lobby Fountain (QC #1729)
Bnployee's Entrance
Fountain ((.£ #1730)

TOTAL CdlFORM
COUNT

p.r 100 ml MPN

:ECAl COLIFORM
COUNT

per 100 ml MPN
Prichlor-
oethane
Ppb

7.4

8.1

TCE <
Ppb '

9-3
10.0

' ̂P5E .ĵ
o-̂ pjpb -̂
5 c*i. —

<0.5

<0.5

CJ

SSĴ SZ.?*;.-
-**-aisSJ-&?''-g*J '.̂f,̂l JJ5& T"

REMARKS:
According to EPA regulations, the TCE samples are above standards of safety,
while the PCE are within.

Standards of Safety

COPIES TO: Q-c- INC'
er?"——•**'

PREVIOUS ITEMS:
DATE INVOICE AMOUNT

PREVIOUS ITEMS:
DATE INVOICE AMOUNT

B̂ 2- TCE/PCIV'Trichlor. Water Analyses AMOUNT THIS INVOICE $70.00
for Lobby and Emp. Fountain @ »35.00 BALANCE BROUGHT FORWA
each

TOTAL AMOUNT DU
p

.RD

E $70.00
. D.Q4n-i...'7-̂£U.'.... '

TERMS: NET 30 DAYS PLEASE RETURN ONE COPY WITH YOUR PAYMENT



673-4900
* ' 355-3900

QUALITY CONTROL LABORATORY
1205 Industrial Highway, P.O. Box 514, Southampton, PA 18966 . E. W. Cook, V.M.D.

A. F. Zimmermann

* Hunter Spring Division * BACTERIOLOGICAL WATER ANALYSIS REPORT
1 Spring Av«nae
Hatfield, Penna. 19440 date sampled «.-PfUftl

date tested
date reported
sampled by
frequency

«5.;>l«8l
6-3-51
Burt
every ether iloath

copies to

SAMPLE

Wen #1
(QC#2087)

1 Wen #2
(QC#208«)

Office Fountain

.

Standard
Plate
Count
per ml

Total
Coliform
Count

per lOOmlMPN

Fecal
Coliform
Count

per lOOmlMPN

1,1,1
Trichloi
oethane

468.

157.

732

TCE
m

196.

256.

138

PCE

5-4

22.5

< .5

"1* ̂
W*

QCINC.

All analyses conform to the current edition of "Standard Methods for the Examination of Wat
Approved for the bacteriological examination of water by the Pennsylvania Department of Health, .Certificate I-38B



673-4900
(215) 355-3900

QUALITY CONTROL LABORATORY
1205 Industrial Highway, P.O. Box 514, Southampton, PA 18966 E. W. Cook, V.M.D.

A. F. Zimmermann

* .. _, t̂ _. - * BACTERIOLOGI^tJfltAIEaANALYSIS REPORT
Hunter Spring Division /•'""""""̂^̂ "̂X

1 Spring Avenue date «ampied( June 17, 1981) ___
Hatfield, PA 19440 date tested Vji———— ————

date reported July 1« 1981
sampled by___Burt
frequency
copies to

SAMPLE

Wen #1

-ell #2

.

Standard
Plate
Count
per ml

Total
Coliform
Count

per 100 ml MPN

Fecal
Coliform
Count

(»r 100 ml MPN

TCE

ppb

116..

220.

PCE

ppb

3.3

19-1

Trichlor
oe thane
ppb

251.

3n.

»

Hot within safe drinking water guidelines of QCJNC
4.5 ppb for TCE and 3.55 ppb for PCE, according to JoPA regulations
Trichloroethane should be under 35.

All analyses conform to the current edition of "Standard Methods for the Examination
Approved for the bacteriological examination of water by the Pennsylvania Department of Health, Certificate 1-38B



673̂ 900
355-3900

QUALITY CONTROL LABORATORY DIVISION
1205 Industrial Highway, Southampton, PA 18966 E. W. Cook, V.M.D.

A. F. Zimmermann

« M. * . « , _ , , * BACTERIOLOGICAL WATER ANALYSIS REPORTHunter Spring Division
1 Spring Avenue date sampled r^- iL lo*._______
Hatfield, Penna. 19440 date tested £1. £ ^

date reported____ft*%T 3* TQfri_______
sampled by______
frequency
copies to

SAMPLE

Well #1 (QC#2909)

1 Well #2 (QC#2910)

Employee's entrance
fountain (QC#2911)

Standard
Plate
Count
per ml

Total
Coliform
Count

per lOOmlMPN

Fecal
Coliform
Count

per 100 ml MPN

TCE

PPD
259.

370.

38.1

PCX

ppb
7.4

13.3

0.6

1.1,1
Trichlor-
nwf.).»n«
ppb
472.

75.2

316.

1

Q C INC. $£&>{£'_p-'fr***r1***n*™>HS

All analyses conform to the current edition of "Standard Methods for the
Approved for the bacteriological examination of water by the Pennsylvania Department otHealtn, beTtificafe I-38B



fa 5
H "°°QC Inc 4 o/y nî tf f.,

QUALITY CONTROL LABORATORY ///J~- ̂ JfrVZ'̂ '1'

1205 INDUSTRIAL HIGHWAY • P.O. BOX 514 • SOUTHAMPTON. PA 189§fe 04i»>_3. '.5̂3-4900 « (215) 355-3900

• BACTERIOLOGICAL WATER ANALYSIS REPORTHunter Spring Division
1 Spring Ave. date sampled 1-26*82________ ___.
Hatfield, Penna. 19440 date tested 1-27-82

date reported 2-2--3-82 2
sampled by GIB___________ ______
frequency____every other Mon.
copies to__________________

SAMPLE

Wen 1
(QC#3521>

Wen 2

Drinking Fountain
employees' s entrance

Standard
Plata
Count
per ml

Total
Coliform
Count

per 100 ml MPN

Fecal
Coliform
Count

per lOOmlMPN

1.1.1
Trichlor
oethane

689.3

762.9

707.2

TCE

330.7

360.

131.7

PCE

ppb
10.2

9.8

0.5

gfc
QCINC.

AH analyses conform to the current edition of "Standard Methods for the Examination of Water and Wastewater"
Approved for the bacteriological examination of water by the Pennsylvania Department ̂f ̂egtQ OertHieats I-38B



DUPLICATE

QUALITY CONTROL LABORATORY
1205 INDUSTRIAL HIGHWAY • P.O. BOX 5U • SOUTHAMPTON, PENNSYLVANIA 18966 PHONE (215) 355-3900 OR (215) 673-4900

. ' WASTEWATER REPORT j - •
ALL METHODS ARE E. P. A. APPROVED

ĉ k̂ (ED DATE REC'D. DATE TESTED

03A8/82
DATE REPORTED

03/30/82

SAMPLED BY

BQ NO.WW 0583S

•utter fprlnc MvisLon
1 ffpriag Areme

19M.O

SAMPLE
TOTAL COLIFORM

COUNT
per 100 ml MPN

:ECAL COLIFORM
COUNT

per 100 ml MPN
etbne

b
KI
b

PCE
b

22.3

Dtrinkin* Itn. - f5
29*.

REMARKS:

COPIES TO: Q.C. INC.

jal

HR30I2614



L

£- â ôQCJnc
' 1205 INDUSTRIAL HIGHWAY • P.O. BOX 514 • SOUTHAMPTON, PA. 18966 • 215/673-4900 • 215/355-3900 I <. i —___ ___________________________ flUO 7u Q i- flu tnia 33 M 'OZ

RESULTS OF LABORATORY ANALYSIS' - WATER SERVICE -TYFfQWr1-^' QCOQ71
HAiV^Yr,!^'^0'

DATE RECD 8/04/82 PWS ID DATE TESTED 8/05/82
REPORT DATE - 8/20/82 -BY-RAY

TESTED FOR
06490 HUNTER SPRING DIVISION

i SPRING AVENUE
HATFIELD PA 19440

SAMPLE--POINT-WELL i —I-D NUMBER 4761 DATE SAMPLED 8/04/82
RESULTS ANALYSIS TIME 9 00 AM
207. MCG/L i.i.i TRICHLOROETHANE
144. MCG/L TRICHLOROETHYLENE /TCE/
4.9 MCG/L PERCHLOROETHYLENE /PCE/ t '

*?.

'AMPLE—POINT-WELL 2 —I-D NUMBER 4762 DATE SAMPLED 8/04/82
RESULTS ANALYSIS TIME 9 00 AM

210, MCG/L i.i.i TRICHLOROETHANE
245. MCG/L TRICHLOROETHYLENE /TCE/
42.7 MCG/L PERCHLOROETHYLENE /PCE/

SAMPLE—POINT-DR FTN - —I-D NUMBER 4763 DATE SAMPLED 8/04/82
RESULTS ANALYSIS TIME 9 00 AM
162. MCG/L i.i.i TRICHLOROETHANE
LT-20. MCG/L TRICHLOROETHYLENE /TCE/
LT."0.5 , MC.G/L PERCHLOROETHYLENE /PCE/

ALL PROCEDURES CONFORM TO CURRENT E-P-A METHODOLOGY
LT = LESS THAN -
GT = GREATER THAN
EQ = EQUAL TO &£&*,

Q C INC .......

AR30J265



1205 INDUSTRIAL HIGHWAY • PO. BOX 514 . SOUTHAMPTON. PA. 1»9M • 21S/673-4900 • .15/J55-MOO

EXULTS OF LABORATORY ANALYSIS - WATER SERVICE -TYPE ?o PAGE I QCOO?I

DATE RECD 11/04/32 PWS ID DATE TESTED̂ ii.̂ /̂
REPORT DATE -ii/29/32 ~~-BY-CFB

TESTED FOR
06490 HUNTER SPRING DIVISION

i SPRING AVENUE'
HATFIELD PA 19440

SAMPLE --PGIN7-EMP ENTER FOUNT —I-D NUMBER SiSO DATE SAMPLED 11/03/82
RESULTS ANALYSIS .TIME i 20 PM
137. ' '.CG/L i.i.i TRICHLOROETHANE
3.6 rtCG/L TRICHLOROETHYLENE /TCE/
0.8 MCG/L PERCHLOROETHYLENE /PCE/

ALL PROCEDURES CONFORM TO CURRENT E-P-A METHODOLOGY
LT = LESS THAN
GT •- GREATER THAN
EC. - EQUAL TO

t t



M OU...T..-CN--.. «.»«.....

1205 INDUSTRIAL HIGHWAY • P.O. BOX 514 • SOUTHAMPTON. PA. 18966 • 215/673-4900 • 215/355-3900

—————————————————————————————————a., r—«*-.—•—.. U L l , ^ , . Y I ; ' . V • • ,

•hirULTS OF LABORATORY- ANALYSIS' - WATER SERVICE ;-T.PE 70 PAGE 1 QL0071
4 t * '

*

I5A1E. RECP 12/01/82 F'Uf ID DATE TEST
REPORT I/ATE -12/21/32

•.fTS'TED FOR
06490 HUNTE.R SPRING DIVISION

nr
3 SPRTNG AVENUE
HAT FIELD !• A

SAKFLE—PDJNT-WELL i --1-D NUMBER 5208 DATE SAMPLED 12/01/82
RESULTS' AfxHi.YSlS TIME N/A

S2S, HCG/L 1,1,1 TRICHLOROETHANE
26̂ .!:> MCG/L TRICHLOF.'OElfHYLENE /TCE/
12,0 MCO/L FERCHLOROETHYLENE /PCE/

POINT-WELL 2 —I-D NUMBER 52'̂ ° DATE SAMPLED 12/01/92
RESULTS' ANAL.YS1? TIML N/A
136. MCG/L i.i.i TRILHLOROETKANE
187. MCG/L TMCHLOROETHYLENE' /TCE/ " _
25.9 MCG/L PERCHLOROETHYLENE /PCE/

SAMPLE. — POINT-DR FOUNTAIN —I-D NUMBER 52*?0 DATE SAMPLED 12/01/82
RESULTS ANALYSIS ' ' " TIME" ' N/A

422. MCG/L i,i,i TRICHLOROETHANE.
L.T 10, hCG/L TRICHLOROETHYLENE /TCE/
IT 0,5 MCG/L PERCHLOROE.THYLENE /PCE/

ALL PFajCEDURE;;;' CDNFORh 10 CURRENT E-T-A hETHODOLOGY
LT - LESS THAN
GT = GREATER THAN
F.i.i = EQUAL TO

Q C INC

HR30I267



QC Ine
Qu4k *f CCNtftOl h^BtjRATQRt

120S INDUSTRIAL HIGHWAY • P.O. BOX S14 • SOUTHAMPTON. PA. 119C8 • 215/S7J-4900 • 21S.JSi--.900

RESULTS OF LABORATORY ANALYSIS - WATER SERVICE -TYPE 70 *PAGE i QC0071

DATE RECD 1/06/83 PWS ID DATE TESTED 1/06/83
REPORT DATE - 1/17/83 -BY-DEL

TESTED FOR
.' ' 06490 HUNTER SPRING DIVISION

" i SPRING AVENUE
• HATFIELD PA 19440

M

SAMPLE— POINT-EMPLOYEE FOUNT —I-D NUMBER 5432 DATE SAMPLED i/06/83
RESULTS ANALYSIS TIME N/A
475. MCG/L i,i,i TRICHLOROETHANE
65.3 MCG/L TRICHLOROETHYLENE /TCE/
LT 0.5 MCG/L PERCHLOROETHYLENE /PCE/

ALL PROCEDURES CONFORM TO CURRENT E-P-A METHODOLOGY
LT s LESS THAN
GT = GREATER THAN
EQ * EQUAL TO

Uf W XPtLr A * * * * mW+ A * * * * * * * * * * * * * *

^

AR30I268



T "N-..SSJ"?

1205 INDUSTRIAL HIGHWAY • P.O. BOX 514 • SOUTHAMPTON. PA. 18966 • 215/673-4900 • 215/355-3900

KESULTS OF LABORATORY ANALYSIS •- WATER SERVICE -TYPE 70 PAGE 1 QCO071

DATE RECD 2/11/83 PWS ID DATE TESTED 2/11/83
REPORT DATE - 3/02/83 -BY-CFB

TESTED FOR
06490 HUNTER SPRING DIVISION

1 SPRING AVENUE
HATFIELD PA 19440

SAMPLE- -POINT-WELL 1 — I-D NUMBER 5689 DATE SAMPLED 2/1O/83
RESULTS ANALYSIS TIME 2 3O PM
522* MCG/L 1,1,1 TRICHLOROETHANE
436* MCG/L TRICHLOROETHYLENE /TCE/ ..-,, ,
11*8 MCG/L PERCHLOROETHYLENE /PCE/ '

*****

>»MPLE-~PO I NT-WELL 2 —I-D NUMBER 569O DATE SAMPLED 2/1O/83
RESULTS ANALYSIS TIME 2 3O PM
468* MCG/L 1,1,1 TRICHLOROETHANE
2O7, MCG/L TRICHLOROETHYLENE /TCE/
6*1 MCG/L PERCHLOROETHYLENE /PCE/

* * * * *

SAMPLE—POINT-EMPL ENT FOUNT —I-D NUMBER 5691 DATE SAMPLED 2/10/83
RESULTS ANALYSIS TIME 2 3O PM
289* MCG/L 1,1,1 TRICHLOROETHANE
81. MCG/L TRICHLOROETHYLENE /TCE/
LT O,5 MCG/L PERCMLQROETHYLENE /PCE/

ALL PROCEDURES CONFORM TO CURRENT E-P-A METHODOLOGY
LT « LESS THAN
GT » GREATER THAN
EQ «• EQUAL TOa.^

''Aft* Q C INC

&R30I269



Inc
\_ Oua.iTY CONTROL _,A8_>R--TCRv

' 1205 INDUSTRIAL HIGHWAY • P.O. BOX 514 « SOUTHAMPTON, PA. 18966 • 215/673-4900 • 215/355-3900

RESULTS OF LABORATORY ANALYSIS - WATER SERVICE -TYPE 7O PAGE 1 QCOO71

DATE RECD 4/21/83 PUS ID DATE TESTED 4/%UB3
REPORT DATE - 5/16/83 -Bg-CFB

& -̂  -̂
TESTED FOR "
06490 HUNTER SPRING DIVISION

1 SPRING AVENUE
HATFIELB PA 19440 __•*•*-

SAMPLE—-POINT-EMP ENT FOUNT —I-D NUMBER 6O64 DATE SAMPLED 4/2O/83
RESULTS ANALYSIS TIME 1 40 PM
287* MCG/L 1,1,1 TRICHLOROETHANE
99*1 MCG/L TRICHLOROETHYLENE /TCE/
2*5 MCG/L PERCHLOROETHYLENE /PCE/ f ̂ a

5.MPLE—POINT-WELL 1 —I-D NUMBER 6O65 DATE SAMPLED 4/2O/83
RESULTS ANALYSIS TIME 1 4O PM
97O» MCG/L 1,1,1 TRICHLOROETHANE
52O* MCG/L TRICHLOROETHYLENE /TCE/
13*4 MCG/L PERCHLOROETHYLENE /PCE/

SAMPLE—-POINT-WELL 2 —I-D NUMBER 6O66 DATE SAMPLED 4/2O/83
RESULTS ANALYSIS TIME 1 4O PM
190. MCG/L 1,1,1 TRICHLOROETHANE
233. MCG/L TRICHLOROETHYLENE /TCE/
18*5 . MCG/L PERCHLOROETHYLENE /PCE/

•'•£"'' 'l ':.-'' ;'
ALL PROCEDURES CONFORM TO CURRENT E-P-A METHODOLOGY

LT - LESS THAN
GT - GREATER THAN
EQ - EQUAL TO

G) C INC » » » » » * * » » « » « » * » » » « » » » .

AR30I270



^ VOXSOC Inc
QUALITY CONTROL LABORATORY

1205 INDUSTRIAL HIGHWAY • P.O. BOX 514 • SOUTHAMPTON. PA. 18966 • 215/673-4900 • 215/355-3900

ESULTS OF LABORATORY ANALYSIS - WATER SERVICE -TYPE 7O PAGE 1 QCOO71

DATE RECD 6/02/83 PWS ID DATE TESTED 6/02/83
REPORT DATE - 6/16/03 _EY-CFB

TESTED FOR
06490 HUNTER SPRING DIVISION

1 SPRING AVENUE
HATFIELD PA 19440

'SAMPLE—-POINT-WELL 1 —I-D NUMBER 6373 DATE SAMPLED 6/O1/83
RESULTS ANALYSIS TIME N/A

810. MCG/L 1,1,1 TRICHLOROETHANE
492* MCG/L TRICHLOROETHYLENE /TCE/
13*4 MCG/L PERCHLOROETHYLENE /PCE/

GAMPLE--POINT-WCLL 2 ---I--B NUMBER 6374 DATE SAMPLED 6/O1/83
RESULTS ANALYSIS TIME N/A
477. MCG/L 1,1,1 TRICHLOROETHANE
248* MCG/L TRICHLOROETHYLENE /TCE/ -
16.3 MCG/L PERCHLOROETHYLENE /PCE/

SAMPLE—POINT--FOUNT EMP ENT --I-D NUMBER 6375 DATE SAMPLED 6/O1/83
RESULTS ANALYSIS TIME N/A
296. ' MCG/L 1,1,1 TRICHLORGETHANE
201. MCG/L TRICKLOROETHYLCNE /TCE/
6*4 MCG/L PERCHLOROETHYLENE /PCE/

ALL PROCEDURES CONFORM TO CURRENT E-P-A METHODOLOGY
LT ="L£SS THAN
GT = GREATER THAN
EC. - EQUAL TO

Q C INC

flR30!27l



NJVQC Inc
QUALITY CONTROL LABORATORY
1205 INDUSTRIAL HIGHWAY • P.O. BOX 514 • SOUTHAMPTON, PA. 18966 • 215/673-4900 • 215/355-3900

RESULTS OF LABORATORY ANALYSIS - WATER SERVICE -TYPE 70 PAGE 1 QC0071

EtATE RECD 8/O6/83 PWS ID DATE TESTED 8/O6/83
REPORT DATE - 0/17/83 -BY-CFB

TESTED FOR
06490 HUNTER SPRING DIVISION

1 SPRING AVENUE
HATFIELD PA 19440

* * * * *

SAMPLE--POINT-EMP ENT FOUNT •--I-D NUMBER 6829 DATE SAMPLED 8/03/83
RESULTS ANALYSIS TIME 1 35 PM
228* MCG/L 1,1,1 TRICHLOROETHANE
134* MCG/L TRICHLOROETHYLENE /TCE/
31*7 MCG/L PERCHLOROETHYLENE /PCE/ *

ALL PROCEDURES CONFORM TO CURRENT E--P--A METHODOLOGY
LT » LESS THAN
GT-= GREATER THAN _ m _ t
EQ = EQUAL TO

CV-,

~̂ ~' ~̂  Q C INC ......................

Cr ,

AR30I272



o
1205 INDUSTRIAL HIGHWAY • P.O. BOX 514 • SOUTHAMPTON, PA. 18966 • 215/673-4900 • 215/355-3900

\JTQC Inc
j _.uAL>Tv CON'RCL .ABQRATORY
I

RESULTS OF LABORATORY ANALYSIS - WATER SERVICE -TYPE 25 PAGE 1 QCOO71

DATE RECD 10/05/83 PWS ID DATE TESTED 10/06/83
REPORT DATE -10/24/83 -BY-JF

TESTED FOR
06490 HUNTER SPRING DIVISION

1 SPRING AVENUE
HATFIELD PA 1944O

SAMPLE—POINT-FOUNTAIN —I-D NUMBER 7391 DATE SAMPLED 1O/05/83
RESULTS ANALYSIS TIME 3 OO PM

5800 / ML STANDARD PLATE COUNT
LT 2*2 /100ML MPN TOTAL COLIFORM COUNT

227. MCG/L 1,1,1 TRICHLOROETHANE ' fv. :"
140. MCG/L TRICHLOROETHYLENE /TCE/ .|.. ^
5.4 MCG/L PERCHLOROETHYLENE /PCE/ v>* r.V

NO COLIFORM BACTERIA DETECTED 'V V;, ̂  .4
SAFE FOR DRINKING USE.

SAMPLE—POINT-WELL 1 —I-D NUMBER 7390 DATE SAMPLED 1O/O5/83
RESULTS ANALYSIS TIME 3 OO PM
137* MCG/L 1,1,1 TRICHLOROETHANE
3.1 MCG/L TRICHLOROETHYLENE /TCE/
LT 0*5 MCG/L PERCHLOROETHYLENE /PCE/

ALL PROCEDURES CONFORM TO CURRENT E-P-A METHODOLOGY
LT = LESS THAN
GT - GREATER THAN
EQ- EQUAL TO

Q CTNC

AR30I273



IT (ati -"̂ a\-_t QC Inc
—j—• QUALITY CONTBOL -.A8OB.ATORV

1205 INDUSTRIAL HIGHWAY • P.O. BOX 514 • SOUTHAMPTON, PA. 18966 • 215/355-3900

RESULTS OF LABORATORY ANALYSIS - WATER SERVICE -TYPE 25 PAGE 1 QCOO71

DATE RECD 1/04/84 PWS ID DATE TESTED 1/O5/84
REPORT DATE - 1/16/84 -BY-CFB

TESTED FOR
O6490 HUNTER SPRING DIV PO# 52051

1 SPRING AVENUE
HATFIELD PA 1944O

SAMPLE—POINT-EMP ENTR FOUNT —I-D NUMBER 8102 DATE SAMPLED 1/O4/84
RESULTS ANALYSIS TIME 2 OO PM

460 / ML STANDARD PLATE COUNT
LT 2*2 /100ML MPN TOTAL COLIFORM COUNT -|., '**

0*0 MG/L CHLORINE RESIDUAL ' •?'
9O*6 MCG/L 1,1,1 TRICHLOROETHANE f.
2*5 MCG/L TRICHLOROETHYLENE /TCE/ .'* '
LT O«5 MCG/L PERCHLOROETHYLENE /PCE/

NO COLIFORM BACTERIA DETECTED
SAFE FOR DRINKING USE*

. * . * .

SAMPLE—POINT-WELL 1 —I-D NUMBER 8103 DATE SAMPLED 1/04/84
RESULTS ANALYSIS TIME 2 OO PM
538. MCG/L 1,1,1 TRICHLOROETHANE
369* MCG/L TRICHLOROETHYLENE /TCE/
1O*3 MCG/L PERCHLOROETHYLENE /PCE/

SAMPLE—POINT-WELL 2 —I-D NUMBER 81O4 DATE SAMPLED 1/O4/84
RESULTS ANALYSIS TIME 2 OO PM
769. MCG/L 1,1,1 TRICHLOROETHANE
478. MCG/L TRICHLOROETHYLENE /TCE/
29.4 MCG/L PERCHLOROETHYLENE /PCE/

ALL PROCEDURES CONFORM TO CURRENT E-P-A METHODOLOGY
LT - LESS THAN
GT « GREATER THAN
EQ - EQUAL TO

Q C INC



MT

+ "**•*>•• MI* inc '
DUALITY CONTROL LABORATORY

1205 INDUSTRIAL HIGHWAY • P.O. BOX 514 • SOUTHAMPTON, PA. 18966 • 215/355-3900

RESULTS OF LABORATORY ANALYSIS -- WATER SERVICE -TYPE 7O PAGE 1 QCOO71

DATE" RECD 3/08/84 PWS ID DATE TESTED 3/08/34
REPORT DATE - 3/26/84 -BY-JF
TESTED FOR
O6490 HUNTER SPRING DIV PO* 52051

i SPRING AVENUE *
HATFIELD PA 19440 .

SAMPLE—POINT-WELL 1 —I-D NUMBER 8603 DATE SAMPLED 3/O7/84
RESULTS ANALYSIS -. TIME N/A
632. MCG/L 1,1,1 TRICHLOROETHANE
325. MCG/L TRICHLOROETHYLENE /TCE/
8* MCG/L PERCHLOROETHYLENE /PCE/

,MPLE—POINT-WELL 2 —I-D NUMBER 8304 DATE SAMPLED 3/O7/84
RESULTS ANALYSIS TIME N/A
529. MCG/L 1,1,1 TRICHLOROETHANE
201. MCG/L TRICHLOROETHYLENE /TCE/
19.9 MCG/L PERCHLOROETHYLENE /PCE/

* * * * *

SAMPLE---POINT-NPWR HYDRANT —I-D-NUMBER 86O5 DATE SAMPLED. 3/O7/84
P RESULTS ANALYSIS TIME N/A

LT 0.5 MCG/L 1,1,1 TRICHLOROETHANE
LT 0*5 MCG/L TRICHLOROETHYLENE /TCE/
LT 0.5 MCG/L PERCHLOROETHYLENE /PCE/

ALL PROCEDURES CONFORM TO CURRENT E--P-A METHODOLOGY
LT = LESS THAN
GT •* GREATER THAN
EQ - EQUAL TO /_ ̂* .Ŵfer;

a c INC .»..

RR30I275



WJVvf /"\ \

2 VW0C,nc 2
~p~ QUALITY CCMTHQ. LABORATORYQUALITY CCMTHQ. LABORATORY

1205 INDUSTRIAL HIGHWAY • P.O. BOX 514 • SOUTHAMPTON, PA 18966 • 215'355-3900

fiflt)

•NESULTS OF LABORATORY ANALYSIS - WATER SERVICE -TYPE 70 PAGE 1 QC0071

DATE RECD 5/03/84 PWS ID DATE TESTED 5/03/84
REPORT DATE •- 5/15/84 -BY-JF

TESTED FOR
O6490 HUNTER ^PRING DIV PO* 52O51

1 SPRING AVENUE
HATIELD PA 19440.

AMPLE—POINT-UELL 2 —I-D NUMBER 9034 DATE SAMPLED 5/O2/84
RESULTS ANALYSIS TIME N/A
314. MCG/L 1,1,1 TRICHLOROETHANE
183. MCG/L TRICHLOROETHYLENE /TCE/
30*4 MCG/L PERCHLOROETHYLENE /PCE/

» » « « » • .*• ,.j -, • *—-

ttiPLE—- POINT-WELL 1 —I-D NUMBER 9035 DATE SAMPLED 5/02/84
RESULTS ANALYSIS TIME N/A
379* MCG/L l,l,l_JRICyt-OROETHANE
289, MCG/L TRICHLOROETHYLENE /TCE/
13*3 MCG/L PERCHLOROETHYLENE /PCE/

(

ALL PROCEDURES CONFORM TO CURRENT E-P-A METHODOLOGY
LT « LESS THAN
GT - GREATER THAN
EQ - EQUAL TO Xltffv-VU — -• •

Q C INC

AR30I276



^ODC Inc
QUALITY CONTROL LABORATORY

1205 INDUSTRIAL HIGHWAY « P.O. BOX 514 • SOUTHAMPTON, PA. 18966 • 215/355-3900

RESULTS OF LABORATORY ANALYSIS •• WATEF:. SERVICE -TYPE 70 PAGE 1 QC0071

DATE RECD 7/O5/84 PWS ID DATE TESTED 7/1O/84
REPORT DATE -- 7/16/84 -BY-JF

TESTED FOR
06490 HUNTER SPRING DIV PO* 52051

1 SPRING AVENUE
HATFIELD PA 19440

SAMPLE--POINT-RINSE WATER —I-D NUMBER 4O7 DATE SAMPLED 7/05/84
RESULTS ANALYSIS TIME N/A

O.27 MG/L CYANIDE

* * * * * "•,;?*i>»
-Of* -•''•

SAMPLE"-POINT-FOUNTAIN —I-D NUMBER 408 DATE SAMPLED 7/05/84
RESULTS ANALYSIS TIME N/A
674* MCG/L 1*1,1 TRICHLOROETHANE
223* MCG/L TRICHLOROETHYLENE /TCE/
LT 0*5 MCG/L PERCHLOROETHYLENE /PCE/

SAMPLE—-POINT-GUARD HOUSE ----I-D NUMBER 4O9 DATE SAMPLED 7/05/84
RESULTS ANALYSIS TIME N/A

3*1 • MCG/L 1,1,1 TRICHLOROETHANE
4*6 MCG/L TRICHLOROETHYLENE /TCE/
12*9 MCG/L PERCHLOROETHYLENE /PCE/

SAMPLE---POINT-REAR .-—I-D NUMBER 410 DATE SAMPLED 7/O5/84
RESULTS ANALYSIS TIME N/A

615* MCG/L 1,1,1 TRICHLOROETHANE
249* MCG/L TRICHLOROETHYLENE /TCE/
20.3 MCG/L PERCHLOROETHYLENE /PCE/

flR30!277



(SLIT

V VOXSQC Inc
—f— QUALITY CONTROL LABORATORY

1205 INDUSTRIAL HIGHWAY • P.O. BOX 514 • SOUTHAMPTON, PA. 18966 • 215/355-3900

RESULTS OF LABORATORY ANALYSIS •- WATER SERVICE -TYPE 70 PAGE 2 QCOO71

TESTED FOR
06490 HUNTER SPRING DIV PO* 52O51

ALL PROCEDURES CONFORM TO CURRENT E-P-A METHODOLOGY
LT = LESS THAN
GT = GREATER THAN
EQ = EQUAL TO

Q c

AR30I278
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x—-*

V V.JXSQC Inc
—T- QUALITY CONTROL LABORATORY

1205 INDUSTRIAL HIGHWAY • P.O. BOX 514 « SOUTHAMPTON, PA. 18966 • 215/355-3900

RESULTS OF LABORATORY ANALYSIS - WATER SERVICE -TYPE 7O PAGE 1 QC0071

DATE RECD 8/20/84 PWS ID DATE TESTED 8/21/84
REPORT DATE - 8/30/84 -BY-CB

TESTED FOR
0649O HUNTER SPRING DIV PO# 52O51

1 SPRING AVENUE
HATFIELD PA 19440

SAMPLE — POINT-EMP FOUNTAIN — I-D NUMBER 9737 DATE SAMPLED 8/2O/84
RESULTS ANALYSIS TIME 2 OO PM
LT 0.5 MCG/L 1,1,1 TRICHLOROETHANE
5*4 MCG/L TRICHLOROETHYLENE /TCE/
0.5 MCG/L PERCHLOROETHYLENE /PCE/ „ '

ALL PROCEDURES CONFORM TO CURRENT E-P-A METHODOLOGY
LT » LESS THAN
GT « GREATER THAN
EQ - EQUAL TO

Q C INGJh5f*v<7. *..«.»«»»«***««*.

-
-

AR30I279
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REFERENCE 32
Industrial and Haz;.rdous Waste Management 1984.
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- 342 -

THE NATIONAL DREDGING AND PUMPING CORP.
(continued)

-recesses Available at Generator's Site
leutralization, stabilization/
solidification, filtration, flocculation,
thickening, activated carbon, dewatering

Approval Ti»e for New Waste; 1 week
Regulatory Status
RCRA interim status and Part B not
applicable to this company's services.

Company Background
The company was founded in 1974. In
addition to performing treatment at the
generator's site, the company will arrange
for the reaoval and disposal of the treated
waste ._j - . . " .;>_ ..
Other Services Offered S;';f̂%5>?.
consulting
Transportation Services --*>;-•• •
Transportation of treated waste can be \
arranged. . --£=£- ,
î̂ ĵ Q̂ĵ K ̂.-̂  ̂
ll.fê!̂ .̂* •. * *_f ;-̂-... . .̂"|£i|SP||
^̂ ^̂ ^̂ ^̂ î 1̂ !̂ .p̂ '̂ tr.-£-'ig%§̂ fii£̂ -. ;; jc,.-- •-„••_'<'•*£ ' .'.VJri5>K̂ ^̂ ^

" ~*STE CONVERSIONJ ' INCî : P̂ ?1. *'::̂ ^̂ ^̂_K:
Hatfield, PA .,-••? . ŝ -*!"-"1'-; -̂'-̂.e-̂'-.̂ .̂ "̂ ^̂ ?̂̂ -̂: '

Sales Office "• "'. '̂•.:.:'r̂':'!-'-.'̂^̂ĵSî..
2869 Sandstone Drive - f . - ̂ ^ ' *: N
Hatfield, PA 19440 ' ' *-' • •••-*?&$:•••-:•*-•
215/822-8996 :"-;

Emergency Phone Number ' -
215/822-8996

Forms of Waste Accepted
bulk liquids, containerized liquids,
containerized solids
Waste Types Accepted
acids, chromic acids, pickling acids,
caustics, cyanides, paints and inks,
waste oil, commercial chemical products,
nonmetallic inorganics, metallic
inorganics, contaminated soil

On-Site Processes
chemical fixation, chemical oxidation,
chemical precipitation, chemical reduction,
chlorination, cyanide degradation,
detoxification, neutralization, stabilization/
solidification, clarification, coagulation,
decanting, encapsulation, filtration,
flocculation, flotation, thickening, activated
carbon, blending; storage: container, tank,
waste pile
f'f-Site Processes (Arrangements Provided)
^andfill

Access: truck

.*-*

Approval Time for New Haste; 2 weeks 1
. is

Regulatory Status -..j
RCRA interim status. Part B submitted 6/83* ̂
approval expected 6/84. ' ~.3

' .3
EPA Identification Number: PAD08569D592 '/r P
Company Background -vi
The company was founded in 1977 , and this " .
facility opened the same year.
Other Services Offered '"'.
laboratory analysis, mobile laboratory, ,
spill response/clean-up, consulting,
waste brokerage, transfer station ._:

Transportation Services '•'_£
transportation offered to this facility, .-
partial and full loads. ,.£><• &JM
Terminals: Hatfield, PA ,̂11

Service Area: DE, MD, NJ, NY, PA ^tM
"̂" • -'siPS

\ ' "*"* " ' " ' . .- .v'*)C

'&- PENNSYLVANIA TRANSPORTERS .-•• -^

f̂|fACE SERVICE" COKP̂ ^̂ ^̂ . • •* , '".V|̂
• * - <•;_•«-•. -i«T *.-**• '*— ̂•***HSwi«T̂ .'i* ">v̂ ŝ i"t ̂'̂ ĥ*"̂'' •" ' ' -*••'• ''-ft*®*•_&—**• MB - .»-~T̂ * >• f TL&'ir f̂ . =~i'Vr̂ -f̂ t '••T' '• ""̂ t**s£3aSales Off ice"**̂ *'-'- J; '" '•'"-""̂m.

1924 S. Delaware Ave.'" • " " "^
Philadelphia, PA 19148 -̂
215/755-5555 - -• - il

"*-:'•*- • :;̂
Terminal Locations ĵ jj
Burlington, Camden, Gloucester, and • Yi
Salea counties, NJ; Bucks, Chester, YS
Delaware, Montgomery counties, and 'v^
Philadelphia, PA v -"^
Load Types Accepted . ̂|
bulk liquids, bulk solids, containerized ~*
liquids, containerized solids; partial ':;*
and full loads .̂

•'%
Haste Types Accepted • .£
acids, chronic acids, pickling acids, -.1
caustics, cyanides, explosives, paints '••"'*
and inks, solvents-nonhalogenated, "-
sol vent s-halogenated, waste oil, ^
commercial chemical products, ... _
nonmetallic inorganics, metallic , ;•§
inorganics, metallic organics, '̂
nonhalogenated organics, halogenated 1
organics, pesticides, PCB liquids^. "̂
PCB solids, low level nuclear, ';;
contaminated soil .

*•»•"-••' ;j;

"
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REFERENCE 33 :
Ground\;aLer Resources of the Brunswick Formation
in Montgomery and Berks Counties, Pennsylvania
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REFERENCE 34
Ametek Inrraoffice correspondence
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INTRA-OFF1CE CORRESPONDENCE....... ?«?.». e?>«J..),. |«.70..

—V, . ...... •.•:•.;-....•.'.• :..;;. •:•-•..>,"• i .»* ..: •-*•-: :-•,•'..••,.>..,.•:..•.?•..•... -••••...-.. ;.••<:...-.•?:.».
• Ov .' •.;-.•'•• •"..•..•:"•'••'"• '.-•.•" .?.•.' :.%': 7---.-;'.•.:'•• '..••>•.•..-..."•"•;''.•: :."•'••". : •'• \-" ̂-. .•'•>•:.•.•-.'• -t'J£..-V.̂ ..

»11 •«*' _ V*J«AU I M^. ' * » Y«M« » ««.« 4M.4 « t A mm '• Af% t vi t AM {• frtta*- !ca(/l' pi/if Pî flt * » .• • f .&».*<•..''-.3

. . . .xcv»tr..̂ datg,:;;:̂ .;:::;::':.̂ .v;̂  ••'•••;: '.^
Set lancy'L^b-i . Ow>.. '.«» HSD-102 "?&'-iSf_l~'-':Ks .•/•;'.'.' '•''1-: -.?'.';.• •.•.'•••"• '*' .V - • ' ' '• ••-''•--. vf,

• -.•'--. >-•----. -•-:•..••/.-, ..•-•• .v-.,.W.':-.' :v;''\. '•'•? '•'..•'i v.:- -^ •':,;.; ,. •/. . V Y.-.
Varyin.?;̂  ;to full; •.-;.; -̂ ' O'̂;/ V.Ŷ ;' j:-'̂ -̂'-' '̂ '̂ S'̂ v' 'L. ' ! Y; } 'V; '• '"S -'" '

n. ."2,700 nalloM puop^d 'one* Wtkly'.Y. -.;..; ,/.r':"Y...i -"'Y •''•'•' : ' -̂  .'•:••'•'•.-'• •' •

IV. W.it .t* iic ids »nd 'a ikal It , neutral tied cyanides, neutraUxed chronate»,
-, .. ••.".•'•••:-;"...•" • '. _ •--...•_• ..Y ••••':J; ...-'• '.r% .' .Y- -._'-.. -| • ,v • ., , *•..'•, '.

Inert Befall Ic ;oxldet, oetalllc hydroKidft and tiuahling «lu<ig*». .

Y -." tDaintained" ac PH <>.S_ to 9.0. "'•i--'.\-- • •_ •••.;> V",v.'.:/. .• '- '•'.;' ..'.-" :'". .' .;'.', ' • ' .- .

15.'" All watte* originate in. £.!•«; 'PlatVnif -..D«pt- 'oif the plant, resulting froe

.' ' • BKtal nniihing pcoc«i««iv .''•/•'•' .Yi. ;Yv''.Y'-. Y- . "•"••''•.

1*. a. kancy Sy»te» • int«Krattd cyanide tr»f«taent. ' '

. b. " ta'pcy System • in.vgrat*<i chrowius treatment. .

c. C;yanide containing *ra»t* ba'ch«* - n«utralit« cyanid* wtth Chlorine,

• ad.i-tt PH, and puap to tlud^t beds. • •• , .
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INTRA-OFFICE CORRESI ??:!.: Ct.....
. . ., .•;.,;_

•--'-.•..

r-"-' -. . . • • • . • . ' . < . .-V...̂ K.:.̂ :>̂ ;i:v.....-v.̂ ..::.\ .,
•:.;••;•'• • . • •';• •.:-;..:i;,:̂ :̂;;;,': :.4/::.-v..̂ -..;;;•:-•-•-• • •••<••>:• • .••••• ' • •- - '• ••-.. .-•> ..-•• -.•?.-•;.•>•••.•:. :••'• •;••>• :'• -• • .- •Yr..-:':-.- •'••.• ;.vY':v; :.;-Y'/;'-':,-.-̂ :>̂ : -•::-.:.:..-;•;••;..
^-:- : ..' , '•'•: .•--•.:',—.•-.,;.• :.->.rr-. ••>.••"•• :..;,-;.•---••• -

i
.••-.- -5- • .-..-: -••••:. •,i ..-••-.

r ••/.•' _ • ~
: '

. ' " .

•••:' ,-,- • '.;'•.- •- -•!•-'

AR30I293



REFERENCE 35
Ametek Interoffice correspondence..
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AMETEK
Inter - House Correspondence

TO: Mike Theodore r>ccirc Mf g. /Engrg. PROM.- Bill Panzeter

JJECT: Update on Toxic Materials DATE: August 19, 1980

Per your request to update our compilation of toxic materials
in use at our division, please note the following yearly usage,
storage, and disposal of our existing toxic chemicals.

1. Zinc, Cadmium and Sodium Cyanide

A. Yearly usage - 8,000 Ibs.

B. Storage is in a temperature-controlled building.
This building is above ground and separate from
the main plant.

C. Process - The zinc and cadmium cyanide is checked
(in solution) on a regular four-hour cycle by
trained plating personnel. The plating tanks
are inspected periodically for structural stability
by maintenance and replaced as needed. The tanks
are fully vented and equipped with splash guards.

D. Disposal - The zinc and cadmium cyanide plating
solution i s nem-r'a li z ed ouring" processT~with chlorine
which forms either zinc or cadmium hydroxide. This
neutralized solution is then fed into our primary
settling tanks, where the "PH" is leveled and from
the primary settling tank the solution is transferred
to our automatic, maintenance free, plating solution
system room. The solution is permitted to settle
out any solids and the resultant liquid is fed into
the _se,wer_ in a_d±lLUtedmm<§taĵ &̂ . The parts per million
"fed into "the sewer"meet the Hatfield Sewer Authority
criteria.

2. Sodium Bichromate

A. Yearly usage - 5,800 Ibs.

B. Storage is as indicated in Item 1, Subpart B.

C. Process - This material is purchased in a chrystaline
condition and utilized in process in a molten st̂ fcp' -
to organic plate parts per government specifj

The process tank, heated to 345° F, is ve
fully covered. Any possibility of splash,-...̂  is
contained and readily rinsed with water into a holding
pan. The operator is required to wear protective
apparel, as supplied by Hunter Spring.

AR30I295



Update on Toxic Materials
Page 2
August 19, 1980

D. Disposal - When tank needs cleaning, approximately
once a year, it is heated and molten residue is
dipped out and _put into a 55 gal . steel Ldrum . This
drum is jQjjsKfid̂  t̂ pY&y p reg^stArg.3 |gqT.id '~was.te
disposal^ dealer for_recyclef neutralization, and/or
disposal .

Sodium Hydroxide

A. Yearly usage - 18,000 Ibs.

B. Storage is as indicated in Item 1, Subpart B.

C. Process - This material is used in the plating
operation and cyanide primary treatment tank to
retain proper "PH"

D. Disposal is as indicated in Iteml, Subpart D.
.̂ ^̂ ^̂ ^̂ ^̂  ____ ̂,.̂ .__i__jLX--ajjM_t_-j Ujj«*niU-~ ft a* !>••»• iM«r " 'if •*" —— • a— IMIJUI' /*_••»

Cadmium, Zinc and Cadmium Oxide

A. Yearly usage - 7,000 Ibs. total

B. Storage is as indicated in Item 1, Subpart B.

C. Process - These materials are used in electro-plating
process for cadmium and zinc disposition as required
by customers and government.

D. Disposal isas_ indicated ̂in̂ JLtesn. _l./Tr Subpart D .
——— "" —— ~" " ** " "~" ~

5. Phosphoric, Nitric -end- Sulphuric -Aeiete -^ ft". j/£( AT<C A-c O

A. Yearly usage - 25,000 Ibs. total

B. Storage is as indicated in Item 1, Subpart B.

C. Process - These materials are utilized in plating,
pickling and passivate operations.

D. Disposal - When solutions are spent, they are ,.add_ed..to.
jour alkaline primarŷ  storage .tan̂  to obtain proper "PH"
" "to" dlsposrfcion ~a€~ final treatment.

6 . Tri-Chlor

A. Yearly usage - 4,500 gals.

B. Storage - Tri-Chor is stored in a 1,500 gal. tank
located outside of the plant.



Update on Toxic Materials
Page 3
August 19, 1980

C. Process - This material is used for degreasing parts,
Our degreasers are equipped with splash guards and
chiller coils. The tri-chlor tanks are cleaned by
boiling down and removing residue. The residue is
pumped into 55 gal, drums and shippe'5 to' u._"jS'~
_£or cCistiHaEion̂ . The cleaning" procedure is
accomplished every three months.

W.IJI PanzeiAr

WJPds

8-19-80
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REFERENCE 36
Letter (w/enclosures) from Pamela Moore to
Lorie Acker regarding EPA 104(e) request

(Copie may be provided by EPA from reference files
for Zone of Contamination 7, the Spra-Fin Site)
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REFERENCE 37
Final Facility Report (PRP Search Report)

North Perm Area, Aaitek, Inc., Site
Tech Law, December 4, 1987

to be.provided by EPA)
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Federal Programs Corporation

December 10, 1987

Ms. Humane Zia
U.S. Environmental Protection Agency
841 Chestnut Street
Sixth Floor
Philadelphia, Pennsylvania 19107

PROJECT: EPA CONTRACT NO.: 68-01-7331
DOCUMENT NO.: T220-C03-EP-BJKF-1
SUBJECT: Attachments

Final Report for Work Assignment 220
North Penn Area
Ametek, Incorporated Site
Montgomery County, Pennsylvania

Dear Ms. Zia:

Enclosed please find the Attachments for the Final Report entitled "North
Penn Area, Ametek, Incorporated Site," as partial fulfillment of the
reporting requirements for this work assignment. The Final Report will be
sent under separate cover.

If you have any comments regarding this submittal, please contact Robert
Weissman of TechLaw, Inc at (703) 476-1100 within two weeks of the date of
this letter.

Sincerely,

CpM Federal PrograjBs^'CDrporation-• - -'/ .-.- 7
a'rk chFelic'fantom'o l l

BRP/dmh /

cc: Hans Waetjen, EPA TES III Project Officer (letter only)
Elaine Spiewak, EPA Regional Contact, CERCLA Region III (letter only)
Dan Dickson, EPA HQ Coordinator, CERCLA Region III (letter only)
Bruce Bakaysa (letter only)
Harry P. Butler, COM Federal Programs Corporation Deputy Program Manager
(letter only)
Benjamin Jackson, TechLaw, Inc. (letter only)

8 Valley Forge Executive Mall, Suite 230 Wayne, PA 19087 215 293-0450
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.. I i I —- T.7-
t§rl:V

2oth day ot February in the year of our Lordl
one thousand nine hundred and sixty (1900) '-Ĵ P
--_,-- • widow '"'%Vfftttttttt MARIE R. MOYER/of the Township of Franconla, County ;^•?'$

of• Montgomery and Commonwealth of Pennsylvania, Grantor, party of '''̂M
tha'first part; -AND- AMERICAN.MACHINE AND METALS, INC., a Delaware; , '' •*£$,
Corporation, with a principal place of business in tne Borough of YJP
Lansdale, County of Montgomery and Commonwealth of Pennsylvania, .yi\ .;•.**

Grantee, party . . . ' _ • -.Jt's
tttttt**«*tif, TM'ir»islf|»«y Wtte.MMrt.fc'WM'fc'

«M«f Seventy-six Thousand Five Hundred ($76,500.00) »«»«•--'-• •-•• t?3$••l.̂ -S-jj

•f ••• MCMv JMW.
• I '-* ——U
•ft

CMVimvMr *M* ., . _ MI* MffflM, IWi« fjtwwf vrnn-., ^
••<• tto MM p»t y w tfct MC*W »•»», its successors ••.. H.IIM.

ALL THAT CERTAIN messuage, barn, outbuildings and tract of''YilSiS-'
farm and woodland along the southeast aide of Fergey Road extending ;^» K
from the Souderton-Hatfield Road to the Bethlehem Pike in rtatfield --^ m
Township, Montgomery County, Pennsylvania, bounded and described accord-W
lug to a survey and tlan dated Pecemuer 31.' l^jl, ee prej^red by -'^ §5
Stanley F. Moyeri Registered Engineer and Land Surveyor, Souderton, _ | K;
Pennsylvania, B» follows, to witt • 7.^ *S'

' BEQIKNINO at an iron pin a corner in tne center line of ' ̂ll ^
i Bergey Road, 33.0' wlt'e and in tno east property line of Itetnlenem
Branch of the North Pennsylvania Railroad, thence slotn. the center

', line of Berr.ey Koad the next two courses and distances (}) Kortn
I Forty Two Decrees Sixteen Minutes East (tI.U..0if)'E,) tne distance of
| One Thousand Seven Hundred and sixteen Hundredths Feet 0700,16') -
» to a spike a corner; thence (2) tlorti. Fort> Two Dei.r*eo Forty Six- „„.
v Minutes East (N.uaOu.j'E.) tao distance of Eieht Hundred Twenty Tnr«o.%
"- and Seventy Three Hundrodths Feet (b2j.73') to an iron pin a corner,'p|'
' thonco along land cf Alfred '/iscrtang South Thirty Nine Degrees .forty,.S*
: Four Minutes East (S.3'9°U4'E.) tho distance of Five Hundred Twenty -Jtf
Y Three and Eighty Three Hundredths Feet (.>23.fa.S') to an iron _?ih a **-*M̂
%*. corner i thence along land of Vicrco Qerhart South Forty Five DegreeaJI*
•-«. Nine Minutes West (S.4.j009lW.) t.io distance of Five Hundred Sixteen^; and Twenty Four Hundredths Feet (t>ll>,24') to a atone a corner, thenoeB
-- along the same and land of Elizabeth Matlattolny South Thirty Six 'is&jj,
. Degrees Twenty One Minutes East (S.36°21'E.) the distance of Fourf̂ l
i Hundred Fifty Five and Thirty Four Hundredths Feet ('t̂3.34'.) to an'fc|
R; iron pin a corner; thence along land of Max York the next two. courses
;;-and distances (1) South Fifty One Degrees Fifty Four Minutes West vr|
g (S.Sl̂ 'V.) tne distance of Tftree Hundred Thirty Five and SiX..»*>fŜ i
;r" Hundredths Feet (335.06') to an iron pin a corner; thence (2)'*' Soutnl
g Forty Degrees Forty Three Minutes East (S.UO°i.3'E.) the distance*Ot&£
!; Eight Hundred Twenty and Twenty Eight Hundredths Feet (&20.2b«) t»4«J
i atone a corner; thence along land of John R.,Hutt South Forty?Hinet̂ g
'̂Degrees Seven Minutes West Ts.tt̂ oy'W.) the distance of SiX'-BundWdy

.'/ Forty Eicht and Thirty Six Hundredtha .Feet (646.36')'to an.irpnff̂ i
and stone a corner; -thence along land of .Samuel K. Rorer-the«next'—— a~rt distances .(1) North Forty Six Degrees"Seven%Mtn_--» «„«„*.„ KiKht an " -"---wi..

> IJegrees w<c.<... .._...' Forty Eicht and Thirty Six Hunurcu..-..,.. —, ,and stone a corner; -thence along land of Samuel K. Rowr-TOeww-,..̂ ..,
two courses and distances .(l) North Forty Six Degrees*SevenlMtnutt̂
West (N.46° °7'W.) the distance of Twenty Eight and'Fifty|jHundreatha



/*£ . '/-"f̂ ŝ piii
Feet (28.501) to an iron pin a corner; thence (2) South Thirty''"'JJ&
Nine Degrees Forty Pour Minutes West (S.39°441W.) the distance of-Hf
One Thousand Two Hundred Sixty Eight and Ninety Three Hundredths *'{tS
Feet (126B.931) to an iron pin a corner in the center line of Moyer.f
Road; thence along the center line of the same North Forty Seven '.'••
Degrees West (N.47°w.) the distance of One Thousand Eighty and
Seventy Three Hundredths Feet (1080.73') to an iron pin a corner in
tne east property line of the Bethlehem Branch of the North Penn-
sylvania Railroad; thence along the same North Seven Degrees West
(N.7°W.) the distance of Seven Hundred Forty Seven and Eighty Thre<
Hundredths Feet (747.83') to the place of BEGINNING. ,

CONTAINING 86.274 acres of land, more or less... v i • •• " »,•_
BEING THE SAME PREMISES which Sophie Schwenk, slngleworaan..'*

by her deed of Indenture dated July 19, 1951̂  and reoofcded in the
Office for the Recording of Deeds in and for Montgomery County in
Deed Book 219ti, page 217, granted and conveyed unto Nelson F.
Moyer and Marie R. Moyer, his wife, as tenants by the entireties.'. . . •-•/•*

And that the said Nelson F. Moyer did depart this life on |li
the 29tn day of November , 1957, and that thereby by'*ff

. of the laws and statutes of the Commonwealth of 'Pennsylvania,
' "• ——'••« did descend and vest in Marie R. Moyer, hist '

thevirtue of the laws and statutes of the omm
title to said premises did descend and vest in Marie
wife, in fee.

'*'«• ' 'Ĵ  *?*̂  --•̂ ••̂ Î -T̂ VfT-

~

'•!i

r,i *-M$
* ̂  * "̂ ,Tw"*Ĉ *f. . . . •« . ' i t : ' . ̂ ^̂ .̂̂ IM̂ ŷ mjm̂ m

y,\ II ' . *••
'?
*!
*1)*•.!n



Ul>VU£K*4f *V with aH and tMfniar, th* be-.il.ngi. fmprov*m*«U, weodi, ways, rights, IX»nitt, prMleoes,
-Mred.toi-.aeU and epprrieMMCM, t* (be MOM befeegieg, or in avy vise ffftrifMng, aad the nrersto* end
rerenwM; re.-iei--d.-f end remainder., rants, issues, o*d profits thereof, end W every pert end percW Inert*/:
And -Os», til At ettate, right, titfe, interest.
property, pooetsfcm, claim end demand whatsoever, both in lew and equity, of, tfc* Mid part y of tfc* first
pert, of, in, and to tfc* said prvmiws, with tfc* eppcrteeaneei:

tht
t0 l|0ii» «* •* I———'' """ " - "^tfceMidp^y

...d asrifni, to t*. onJy proper «s., keneHt end
„*. ——— .-* 'lt3 ̂r̂ p-r,, -it..«e«..or. --*..•«*Wfcoo/ of tfce wid part y oHn* «*eond pon,

tfc* MM .-'arty of the first part, for nerself, her

ktin, *x*cirtors oed •dmJnlttrTton, tt» ea bf tfcts* prttents, covenant, grant end ogre*, to and
wttfc th* said pert y of th* second port, her heirs and assigns for*v*r,
tfcat she th* MM 'party of the first part, her
ktin, off and ii*tnUr tfc* h«r*ditam*nit and prmixi fc*r*in above described and granted, or mentioned end
intended M to be, with tfc* appurtenances, unto th* laid pert y of th* second part, its successor
and assigns, againrt ner ifc* said party of the first part, her
fceirs, end eeeintt off end every otfcer person or penoni, wfcomtoevcr /owfu/iy cieinilng or to claim tfc* tome or
any pert tfctreef, oy, from, or under them, or any of thcr.i SN/U-L and WIU

BY THESE PRESENTS W-tMUNT end fewer DfflND.
in »Unm Miitimf, tfc* Mid pert V ef tfc* fint port to th*» presents na3

-Mrewrto Mt her hand and t*al . Dated tfc* day and year first above written.
— - ... v ,..(.. utu'.o r.tunpJ at i1".i * r>

ta> ot. full ccnuU'.or-'-lo
.̂. liens's&A eno\iwisca»o«8.

ii

»!̂ «>>.*.S-S.-T
.'wi',-.lS.ji..iA.
?®~*>~-Wi9t.f>-

I J\



_, tkt •bet* *«m*d party of the .ijUjfc
Mieiuw. J/ '"V"̂  .„ rilll :.»... l£s_ _ _ _ ..___.... _ consideration in full,

second part,
Witnesses:

1 *"" °*

known to me (or sotis/actorily proven) to be tht perton \ehott name 1 S Subscribed (e tfct j AUKS
within uutrument, and ae-cnoulcd^ed that She <z«rut(d ttit sam« /or tfc* l||?
purposei therein contained, and drtirtd tht tome night b* rocor&d at «uch. : |^

'T *t* 1̂ ^

In Witness Whereof, J hereunto Ml my hand and official Itnl

The address of the with.n-n*med Grantee .
M ...L.....i.;........,....»....i.a.t......................................... " '
"" l o the Oro.6w Titii of Ojpcer
•̂ ^̂ f̂̂ ^

w H5 es. . ' lit
« -&.I

1 g .-« I 1 I

I S 3j" ill•••,.!o o>« po n' ̂ <

•*S

o. I 3£ 10 .«gS.

a ~ « 111 Hiss if
a s il ' s -if« Si .n • jii%

>6

c:

, _,,_, fentgomery -ounty

-——————""""'"
poo* 105 *e-

-, ;̂ Ŷ
„ Karch 0̂ê lfb°v,£̂ -̂ S|

" ̂  l« ̂l \ ftl*̂ :̂̂ }̂̂  IS

,i?r̂|0̂ ^̂ ^̂ ^̂
>• • !̂4
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&£̂ tt*'JM'*£''iim& fcsSBnf*.*** «e,'*•***• r_ •;- ,

ĉ;i-..,..,.'<:—'••• -"-"«" i_. _J¥>mW-̂ X'̂  '̂5 '' 'Mfessŝ -;,;, •_-.•-.«—. «•« -—————lte==~:r:=rr=rr-:rignc w MM<*«. .... vo^y*

»nd appurtenances within a penurwnt fwcluslv* •i.waent, such .-•$?_ -:$|
.*!

*•!
.-.-Jfl

r.rnz:«—.-—•—
aislgns, at TOHOW.I

-.-' ', (a) Ho building, or other structure of *ny kind shall be erected

,. upon or nlthln ten (10) feet of any Authority facilities a.

con.tructe''

(b) No trees or .hrubbery shall b* plantnd on or within ten (10)

feet of any Authority facility.

' (c) No per«lulor\ or easement shall be granted to any other person,

1 corporation or other entity to Install pipe, conduits. Hires

or other underground facilities within ten (10) feet of Authority

focUUt-t without the written par rein I on of Authority, .t being

understood that the aforesaid eBiemont Ik for the exclusive use of

Authority.

'> C- h f} - Oil "> ̂7' > •) ) ' '•! MO-ITuOMERV COUUTV CO>'KI S3 lOKERi REuISTRV>)l> OU UU i- I /- JO 3 3.-CO-.0277-00-3 HATFIELD CBK ;039-1- EER1EY F.D 33 PC B I O S .
AHERICAN MACHINE £ METXLE IKr. . 0.^
S n Vl 01! ^340 DXTE -"TIKI.

W 4TOS2246



EP

MŴ-̂'':::'.m v -'"• •&*

the Owner ao a, to •" "" '"*

, ' ' effect th* cover over Authority-. -1. -I- ——r .Sr.e. to pay the cost of

' relocating Authority-, facllltle. In order to provide cov.r of four (« feet

over facilities.

Authority agrees as follows!

(.) After doln, any Mrk In connection with th. construction, Installation

reconstruction, repair or ..Internee of the water pipe, or

.ppurtenanc... or any ——.ctlon ther̂ lth', to re.tor. the pre.1...

® ' Y to the .... condition In which ..Id pr-lse, were found before such

^ «rk wa. undertaken, with th. exception of any f.c.lUl.s prohibited

'ĵif In a, b, or c, above.

||Y (b) To per.lt Owner to .Intel. l«n, roadwy., .ld«,.lk.. and other

surface l.pr————t. approve, by Authority within the ...e~nt area.

provided .«- doe. not interfere with the f.cllHIe. of Authority.

Such approval by Authority eh.lt not be unrea.onably withheld.

-2- 301305

BffR 470952247



^̂^̂•̂ "̂•̂•"̂•̂'"•̂S
'î m̂ m̂ ŷ v̂ff̂ m̂ -̂,̂  .I'hOl* the Owner, hanaleas'tre-ifany'and ell claim, d
P~'"̂ n̂-*W'-̂ *̂ *̂.̂*>:'' ••it of Injury er da*-g* te persons or property by

*,Y?t*-v •'"• ' ' - ' - .
rCjJS.f.î *i.; or causing to be done, any ofK»*St:£5fMi8.W-¥''of MU ~—-t —* •••••'•- f\

' '. _.,..„..,. «r r.storation conte-̂ lated by tl - agr.e«nt. _f .•**..
P̂̂ Î -SI-.̂ -̂ '***' "•""

''If. <n «- event Authority sn.,- .-—• — _-

n " .nd ha. no further need for th. right-of-way for *. pur.,, of providing wat.r

sorvlce. It shall ———— --——— - «» "^ " ""'
SrSi!-'.--:-""-1.. •

Owner.

fet̂ .Y
r.;i&fZ'''''.l -'a"Sfta"-1 i' _••'•'•'f'.sFSt'?. •

If, 1n tl

shall agree to do so at Owner', expense.

NORTH PENN WATER AUTHORITY

IK-.:'"'' - n̂ /Wô .̂ -̂ ^
&&;,;.,-
.4, Y, (SEAL)
KV ,-'
*<»'•*-J= •* >!"».- ~ . •

301306
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<« - -*"• - -«;;-• ̂1™
Ifcô lth of Pennsylvania, bounded .nd de.cribed a. f..,«, «•

?%;'WVHj'-f .•->«.,.-••f̂S.Ĵ -Cyv BEGINNING at I pcint on the southeasterly side line of Bergey Road (33-1/3 feet

-Issfo*̂ ' -/fT- v' ;;jw1de), said point being located at the Intersection of said side line with tl.e line of land of f
.;„;"•, now or late Bethlehem Branch, North Pennsylvania Railroad, thence leaving said point and!

-s _v extending along lands of now or late Hunter Spring Division of Araetek, Inc. the following (2)

jê -fc.c.ffi."ijĵ lfer--courses and distances: (1) North 42 degrees 16 minutes East 1712.16 feet to a point (2) North 42

*£fcvit* * ' - -iifciSV.''*""" degrees 46 minutes East 823.73 feet to a point a corner of the land now or late Alfred 2ischang;
thence extending along Itnds of Alfred Zischang South 39 degrees 44 minutes East IS.'U feet to a

point on the line of land of Alfred Zi.Chang, thence extending through the lands of now or late

Hunter Spring Division of Ametek, Inc. South 42 degree. 46 minuses West 430 feet to a point;

thence continuing through land, of now or late Hunter Spring Division of Aroetek, Inc. the

following (3) course, and distances (1) South 47 degree. 14 minutes Ee.t 10 feet to a point (2)
South 47 degree. 46 minutes West ISO.00 feet to a point (3) North 47 degree. 14 minutes West

10.00 feet to a point} thence continuing through the lands of now or late Hunter Spring Division

of Ametek, Inc. South 42 degrees 46 minutes We.t 239.45 feet to a point, thence continuing

through the lands of Hunter Spring Division of Ametek, Inc. South 42 degrees 16 minutes West

1657.29 feet to a point) thence continuing through the lands of Hunter Spring Division of Ametek,

Inc. the following (2) courses and distances: (1) South 47 degrees H minutes East 35 feet to a
point (2) South 42 degrees 16 minutes We.t 100 feet to a point on the line of land of Bethlehem

Branch North Pennsylvania Railroad Company thence extending along the land of Bethlehem Branch,

North Pennsylvania Railroad Company North 7 degrees West 65.98 feet to the point and place of

beginning.

BEINC an easement for water main made for the North Penn Water Authority.

DEING PARCEL NO. 35-00-00277-00-3.

EXHIBIT "A" 4709R2Z49
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iff 5 CorpacJj.

ACKNOWLEDGEMENT
mptmaf-i'-'aryftV'̂ '

'
*****&" ~>'-"~ COMMONWEALTH OF PENNSYLVANIA :
ty£.-*eiy.r"'~4 •' ' -

f. ; COUNTY OF MONTGOMERY :

On this /£ - day of /flffV , 19-&? , before me the subscribed,

o Notary Public, In ana for the Conrronwealth of Pennsylvania and County of

)lly appeared the above named,

_£_ who acknowledges himself to be

Montgoemry, the undersigned officer personally appeared the above named,

__A

the V/£(=:- /"/2erS/2>̂ fijj- , of _ Sfyr?<z-rT5-*'. ̂ A/C.___________

and, as such officer, being duly authorized to do so, executed the within

Instrument on behalf of ___ .///??&~7~iS£-, ̂ Z-Ajf______,_ for the

pxjrpose therein contained, by signing the name of the corporation by

himself as (Ze/JC.

IN WITNESS WHEREOF, I have hereunto set my hand and seal .

NOTARY PUBLIC

0 *"

l̂̂ fT

m̂ '%.

NOTARY PUBLIC \
MV COMMISSION Dtl-IRlS OCT. 10. 1885 ;
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•.;
- "• •?

ALTH OF PENNSYLVANIA I .•

„
tsw**"

• -'"'W MONTGOMERY

.::
w..-.rS,' On thisW&v •'•,- " r'"* " ' <~ <" ' 'f -*tf ' t/̂ "2r.._kno*'edged hiBseU to be the

., th. 11** of /̂ / ' """' "' ̂  UnderSlSne<i 0ffUSr'

T ~"tCr</ v»'̂ -> of NORTH P£f-N MATER AUTHORITY, a municipal authority, and 5.1-̂ 'il
5;^ thathwiyas such Imx-'-1 C _ CL̂ f-Z.— b«ing authorized to do so, executed the foregoing

&&;. - ';̂1n«truiiant for the purpose therein contained by signing the name of tha Authority by himself as j\
!RL

IN MITKESS WHEREOF, I hereunto set my hand and official seal. - 'I

^*^ *

«%;".•
SI'?*..

NOTARY PUBLIC
BARBARA L. GRANESE
..orristovm, Montg. Co., PA

My Comm. Expires Aupist 13, 1984

Montgomery Coun.y S. S. ,„.»..
.. fnr Recording oi Deeds & t.

X*iH,.-.-.=«——-̂ ^̂ ; • JŜ y

.>i;' cL-̂ tf̂ /%̂ x
470982254
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Jj;iT.î'iifew?''!
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'••••',-* t-'-̂ e]
v /»A !

'..̂.-,,- . .

l̂ î '̂ -f ̂*AGREEME>n'BY:OWNER OF,
OR HOLDER OF LESSER INTEREST IN, REAL ESTATE

.-?•"•.' '•**' -.-
m̂ '̂ '̂ A ' ':• ' : ' . - -"-""' .''"''

«Sitr-̂ ' 's?' - - * .-• ' '" ' TlH UadenigMd i§ the owner of, or tha holder of a IMMT lattmt to. the prteUtcs briefly described as

HOLDER OF

p̂ .̂ ,,m——.,,

P psrc-1 # 35-00-00277-00-3
: TIM Undent̂  i»denta«.e that _____..£?.*i.?.!î(hertUefltr caDeditnfn°a_MO ha* or way henafter acquire an interest ia the following described personal property:
•:V,Ali equipment as now owned or hereafter acquired by the Debtor and used
in the operation of Debtor's business as now or hereafter conducted,

-,jS.«ll furniture and fixtures, and the Proceeds of all sales or other
''dispositions of said equipment, furniture, and fixtures.
All of Debtor's Inventory, Documents of Title, Accounts and Contract
Bights, now owned, existing or hereafter acquired or arising? all
goods and services the sale, lease, or performance of which gives

'" ritte to any Account of Contract Right of the Debtor including any
returned goods and all Proceeds of all the foregoing.

, and lB accensorics, equipment and part/ BOW or hereafter attached or added thereto or wed in connection therewith
- (naid persona] property and laid accessories, etc. being hereinafter collectively catted the "Encumbered Personal Property")
-*»* U or may hereafter be located on and/or affixed to said premise*, and that THE HARLEYSV1LLE NATIONAL-„ ,.> _,_.„ ,_M M may ggqgjfg ,„ uuCTja ia the Encumbered Penon.il Property superior tor be located on an/or a

the "Bank") also has or may acquire anBANK (hereinafter called tne D-.U.. , .— — _
the Teaani'i iaumt therein.-.}'••••• • •- • *owned by Tenant and' Tbe Undenigned. for the Undenigned aod for any successor to the Undersigned's interest in said premises,
HUCTdJJij to be fefaUy bound, hereby covenants and agrees with the Bank, its successors and assigns, and any successor
to the Bank's -?•& inure* thac (a) any liem or rights (including the rî ht of distraint for unpaid rent) which the Under-
signed, or any seeecsaor to the Undersigned's -Merest in the laid prenj-jes, now has or hereafter may acquire in the
Ei-CUMbcred Personal Property, shall be subordinate and inferior to the righu therein of the Bank, its successors and
asaigf*, and any (accessor to the Bank's said 'merest, and (b) in the enforcement of the rights of the Bank, its successors

- or ueigns, or any raccmor to the Bank's said interest, the Encumbacd Personal Property may be removed from said
prtniaeL AH of the Undersigned*! covenants and agrtttoents herein shall constitute covenants numing with the said land.

iv..,̂ '' ' IN WITNESS WHEREOF the Undei-Ogned has execM«d this Agreemcti. under seal this .J.ftk............____..._

.> *L
<J»y of jiH. _____ ..... —— . 19

PARTNERSHIP: IF PARTNERSHIP, ALL PARTNERS MUST SIGN
INDIVIDUALS OR

(Seal)

S»^ . -
:<SiKf-'.--r ''̂SjM.1 -..
?%?' .p.-, t . . , - , . ."^* -"•••-"•- . , CORPORATION: CORPORATE SEAL MUST BE AFFIXED

BOH 480ft 817


